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STEEL CARS AND SAFE TRAVEL. 

If, as the records of the Interstate Commerce Com- 
mission show, the majority of the injuries and fatalities 
on our railroads are due to collisions and derailments; 
and if, as unfortunately seems to be the case, the man- 
agement of our railroads is unable to reduce the num- 
ber of accidents of this kind; in other words, if derail- 
ments and collisions are, under existing conditions, an 
inevitable feature of modern railroading—then perhaps 
the best thing we can do is to render our rolling stock, 
and particularly our passenger cars, as collision-proof 
as possible. 

The steel car is collision-proof. 

A few years ago, a certain company began to build 
steel freight cars; and, of course, the first of these 
that were sent out upon the road were not long in run- 
ning into asmash-up. Here they demonstrated, at once, 
their ability to stand an amount of pounding, crushing, 
and wrenching which would reduce a wooden car to the 
proverbial kindling wood. After such a collision, what 
was left of the wooden cars was burnt on the spot; but 
‘the steel cars were unearthed from the wreckage of 
their older and frailer brothers; their trucks were re- 
Placed beneath them; and they were hauled off to the 
car shops to have the kinks taken out of them. 

In a heavy collision, it is the telescoping of one car 
into another that kills and wounds the passengers; but 
steel cars cannot telescope.. Even with the momentum 
of a heavy train behind it, the platform of the tele- 
scoping car is unable to shear its way through the 
vertical steel posts (angle irons, channels, or T-irons) 
which form the frame of the car body. Following the 
line of least resistance, steel cars, in such collision, will 
slide past each other, or be slewed around and rolled to 
the side of the track. In this case the injuries to the 
passengers will be only such as are due to their being 
thrown violently around, and will generally be limited 
to cuts and bruises. The all-steel cars of the New York 
Subway, and the composite cars with steel under- 
frames, have probably already saved more lives and 
limbs of the public than the operating company would 
care to admit. Had the collisions which have already 
occurred taken place between wooden cars of the old 
type, the casualty list would have been very much 
longer. 

The Interstate Commerce Commission has accom- 
plished a splendid work in enforcing automatic coupling 
and the application of the air brake. It may be too 
early yet, but the time is surely coming when the same 
Commission will urge or enforce upon our railroads 
the use of steel cars. For obvious reasons such a great 
and expensive change could only be brought about 
gradually; but it will surely come, probably by the 
voluntary act of the railroads, and as the result of a 
growing appreciation of the safety and ultimate econ- 
omy of this durable form of construction. 

-_O +8 8S 
THE MILITARY METHOD OF EDUCATING BOYS. 

The average American boy is splendid material, but 
in the rough he is conspicuous neither for order, sys- 
tem, nor respect for authority. The military system 
supplies the most effective remedy for these defects— 
effective because the remedy is sugar-coated. What 
boy with red blood in his veins is there, who does not 
feel a thrill at the tap of the drum or the sound of the 
trumpet, who does not delight to handle a rifle, or who 
does not simply glory in popping away with blank cart- 
ridges at an imaginary enemy in an infantry skirmish; 
or, if he is proof against these, who will not yield to 
the dashing interest of the mounted cavalry exercises, 
or to the artillery drill with its fascinating suggestions 
of power? What other method is there that will so 
surely and so quickly make the unpunctual boy on 
time to the dot, the untidy boy neat and trim, the 
bashful boy confident and assertive, the round-shoulder- 
ed figure erect and full-chested? 

The boy who at home, unheeding the gentle maternal 
protests, varies his rising hour indefinitely breakfast- 
ward, at the military school springs from his bed at 
the first note of the reveille, and dresses as though the 
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house were on fire. The boy whose mother “picked up 
his things” for him at home, is now his own chamber- 
maid; he makes his bed, sweeps his floor, keeps his 
furniture innocent of dust, keeps everything in its 
place. The boy who was accustomed to argue indefi- 
nitely with parental authority now obeys without ques- 
tion or delay the commands of the smallest and most 
youthful corporal. The boy who at home thought it 
looked “stuck-up” to stand and walk straight and 


-slouched disfiguringly, goes about now with his head 


up and his chin in, his chest out and his stomach 
“sucked up,” his figure straight and well poised and a 
goodly sight to see. 

The military method, however, to be effective must 
be real, there must be no sham about it. It must not 
be too diluted, too modified. The military schools that 
have succeeded best are those that have been the strict- 
est, and have trained their cadets in their military 
work as earnestly and exactingly as if the making of 
soldiers was the end in view, and not simply a means. 
The mere nattiness and glitter of the uniform can ap- 
peal only to the unworthy traits. If it is to appeal to 
the best there is in a boy, the uniform must stand for 
something more than a mere tickler of pride or fancy. 
The uniforms of the best military schools are eloquent 
of prompt and unquestioning obedience, of system and 
order, of setting-up exercises that square the shoulders 
and expand the chest, of drills with every detail accur- 
ately hammered out, of days of early rising and early 
to bed and of wholesome living, and of many other 
things which must of necessity exercise on the cadet’s 
after life an important and lasting influence. 

And not only must the military system, if it is to cre- 
ate the desired esprit de corps, be thorough and busi- 
nesslike, but if it is to keep the cadet’s interest from 
lagging, it must have its spice of variety. For it must 
be remembered that the cadet of the private military 
academy has not in most instances the incentive of a 
soldier’s career ahead of him, but must gain his incen- 
tive solely from the temporary interest aroused by the 
military features of the school itself. 
i 
THE FREE-ALCOHOL QUESTION, 

In a recent issue we pointed out the far-reaching 
effect which the removal of the tax on alcohol would 
have upon .the industries of this country, and showed 
that the arguments in favor of free alcohol are based 
upon*sound economic principles. There is no desire to 
remove the tax upon distilled spirits intended for con- 
sumption; that tax is perfectly proper and forms a use- 
ful source of revenue, against which no objection what- 
ever can be urged. It is the denaturized alcohol, that 
is, alcohol which has been. made undrinkable by mix- 
ture with noxious substances, and is, therefore, usable 
only in the manufacturing and the industrial arts, from 
which it is sought to have the tax removed. As matters 
now stand with us, alcohol for beverages and indus- 
trial alcohol are subjected to a tax of $1.10 on the proof 
gallon of 50 per cent alcohol. Commercial alcohol has 
a strength of 94 per cent, and the tax on it amounts to 
over $2 per gallon. Industrial alcohol, according to the 
Department of Agriculture, could be sold profitably, 
were there no tax upon it, for about 15 cents per gallon; 
and under the increased demand that would be sure to 
follow, it is probable it could be sold profitably for 10 
cents a gallon. 

Practically all of the leading nations of -Europe per- 
mit the use of spirits in the various industries without 
the payment of duty. Great Britain permits a limited 
use of it, and in that country the Chancellor of the Ex- 
chequer has recently appointed a committee to con- 
sider the whole question of free alcohol. This commit- 
tee is to inquire into the existing, but limited, facilities 
for the use of spirits in the arts and manufactures with- 
out payment of duty. It is composed of experts and 
large manufacturers of alcohol, some of whom have 
been active in showing how much the chemical indus- 
tries of Great Britain, and particularly those involving 
the use of alcohol, have suffered through the restric- 
tions of inland revenue regulation, while German chem- 
ical industries, because of these restrictions, have prof- 
ited greatly at their expense. It seems that there are 
in that country over a hundred manufactured products, 
in the preparation of which alcohol is necessary; that 
many of the processes of production were discovered 
in England and originally used in that country; but 
that when Germany, with her far-sighted provisions for 
the use of alcohol free of tax in the industrial arts, came 
into the field, the British manufacturers were unable 
to meet the competition, many of the factories being 
abandoned, and others experiencing a hard struggle for 
existence. Although industrial alcohol, according to 
one authority, could be produced in England at from 16 
to 18 cents per gallon, the revenue tax raises the price 
to $3.04 per gallon. As an example of the effect of this 
high cost on chemical industries, it is mentioned that 
dimethyl aniline, which Germany can produce for 7% 
cents per pound, costs 57 cents per pound in England. 

In a lecture recently delivered by one of the above- 
mentioned committee before the Society of Arts, stress 
was laid upon the fact that, when it is used with the 
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incandescent mantle, alcohol forms a splendid and very 
clean illuminant, alcohol lamps being made on the 
Continent which are capable of giving as much as 1,000 
candle-power, while 250 candle-power lamps are quite 
common. Moveover, the alcohol lamp vitiates the at- 
mosphere to a sensibly less degree than any other illumi- 
nant, excepting, of course, the incandescent electric 
light. Asa result of alcohol being an indispensable in- 
gredient of many valuable dyes, medicines, and chem- 
icals, there is a great importation into England of these 
articles from all continental countries in which there 
is no tax on industrial alcohol. 

As regards the use of alcohol on the Continent, it is 
chiefly in the development of power, light, and heat that 
the industry has had its growth. This fact was em- 
phasized in a recent meeting of the Automobile Club 
of Great Britain, where the statement was made that, 
although more progress had been made with alcohol for 
the propulsion of motor vehicles in France, the quantity 
consumed as fuel by internal combustion engines in 
Germany was far larger. Of the suitability of alcohol 
for the purpose there is no doubt whatever; the tests 
of the laboratory being amply confirmea by the subse- 
quent work of the motors. The difficulty which invent- 
ors have to contend with in the production of alcohol 
motors, is that the heat of combustion of alcohol ig 
about 100 per cent greater than that of gasoline; but the 
value of a fuel depends not upon its heat of combus- 
tion, but upon the number of heat units which can be 
converted into work. Out‘of the ten alcohol-driven 
engines entered in 1902 in the competition for the prize 
offered by the German Agricultural Society, three gave 
efficiencies of from 32.7 to 30.9 per cent when working 
under full load. The degree of compression in an alco- 
hol motor is much higher than that of the gasoline 
motor. In come cases in these tests a compression as 
high as 104% atmospheres was used, and the greatest 
explosion pressure attained was 33 atmospheres—re- 
sults which appear to prove that the higher efficiency of 
the alcohol motor is due almost entirely to the high 
compression which can be used. Gasoline has a specific 
heat very much lower than that of alcohol, and conse- 
quently the latter can stand a proportionately higher 
compression, before the pressure and temperature are 
carried to the point of ignition. Moreover, the al- 
cohol used in the German experiments contained 10 
per cent of its volume of water, which, of course, was 
conducive to a high compression. 

On the other hand, a report sent in by the United 
States Consul-General at Marseilles, France, states that 
in that country the sale of alcohol motors has been 
unimportant, probably one hundred petroleum or gas 
motors being sold for one alcohol motor. The reasons 
alleged are the high cost of the alcohol, the greater 
consumption per horse-power, and the difficulties aris- 
ing from oxidation. In a report prepared by the French 
Minister of Agriculture upon the competitions organ- 
ized by his department, it is stated that if the use of 
alcohol could be rendered practicable, it would offer 
decided advantages in-the merchant and military ma- 
rine, where, in his opinion, the use of gasoline engines 
would be attended with considerable danger. 

—_—___——-- —-o + 8 oe 
NEW TRADE-MARK LAW OF APRIL 1, 1905. 

We have from time to time noted the progress of 
the Bonynge bill, which has been for some weeks be- 
fore Congress, and which has been approved by both 
the House and the Senate. On Tuesday, February 21, 
the bill was signed by the President of the United 
States and has become a law. The new law goes into 
operation on April 1, 1905. 

It has been understood for several years “that the 
old law of 1881 was exceedingly unsatisfactory, and 
was not affording the protection that was sought after 
or expected by registrants. The decision of the Su- 
preme Court in the case of Warner vs. Searle & Hereth 
Company, November 30, 1903, proved to be practically 
the deathblow to the old law, as under this decision it 
was not possible to recover damages for the infringe- 
ment of a trade mark used in commerce between the 
States. Although long before this decision the neces- 
sity of having a broader and better law had become 
apparent to those who were interested in the welfare 
of the patent system, all attempts at procuring favor- 
able legislation in the direction of correcting the evils 
of the old system had utterly failed, and it is with a 
great sense of relief, therefore, that those who have at 
heart the bettering of our trade-mark laws will learn of 
the enactment of this new act. Under its provisions 
registrants will secure much broader protection than 
has been possible before. Not only will it be possible 
to recover damages for infringement of trade marks 
used in foreign commerce and with Indian tribes, but 
it will be possible to protect trade marks used in com- 
merce between the States. The mere fact of registra- 
tion is prima facie evidence of ownership, and in case 
suit for infringement is brought, triple damages may be 
recovered from the infringer, if the circumstances are 
such as to satisfy the court that penalties in addition 
to the losses actually proved should be imposed. 

Another very radical departure is the provision for 
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the registration of non-technical trade marks, under 
certain conditions. As is well known, it is not now 
possible to register trade marks which are descriptive 
in character, cr which make use of geographical names. 
Under the new law, however, if such a trade mark has 
become identified with a certain class of goods for a 
period of ten years, such mark may be registered in 
the Patent Office. This is an entirely new departure 
from the old practice, and is a very important step in 
advance, and will be found instrumental in legalizing 
the ownership in a certain class of vested trade rights. 
It will also be welcome news that the government fee 
for the registration of trade marks has been reduced 
from $25 to $10. 

One peculiarity of the new law consists in the fact 
that the Commissioner of Patents is required to publish 
in the Official Gazette all trade marks for which regis- 
tration has been applied. Opposition may be filed 
against the registration of the trade marks during a 
period of thirty days following the publication of the 
notice in the Official Gazette. The act thus provides 
for protecting the rightful owners of trade marks from 
wrongful registration. Those who wish to obtain the 
benefits of the new law may re-register their trade 
marks by paying the office fees and filing new applica- 
tions. 

The new law provides wise regulations in regard to 
the carrying of appeals first to the Commissioner of 
Patents, and later to the Court of Appeals of the Dis- 
trict of Columbia. It also regulates the conduct of 
interference proceedings within the Patent Office, and 
also provides for the carrying of appeals from the Ex- 
aminer of Interferences to the tribunals mentioned 
above. 

Foreigners have the same privileges under the new 
law as Americans, provided their governments accord 
similar protection to the citizens of the United States. 
A certificate for a trade mark applied for in a foreign 
country will not be issued, however, by the United 
States Patent Office until the trade mark has been 
actually registered in the country of origin. 

It is believed that manufacturers and other owners 
of trade marks will make haste to avail themselves of 
the wise provisions offered by the new law. 

_———_______o+8>-.__—_——-~~ 
THE HEAVENS IN MARCH. 
RY HENRY NORRIS RUSSELL, PH.D. 

A time like the present, when none of the bright 
planets is visible in the evening sky, is a good one to 
begin a study of the constellations. 

If we go out at about nine o’clock on a clear eve- 
ning in the middle of March and look about us, we will 
notice some bright stars in the southwest. One of these 
far exceeds all the others in brilliancy, and most of us 
will recognize this as Sirius, the brightest of the fixed 
stars. It is fully four times as bright as any other 
star that is visible in our latitude. A couple of familiar 
stars on each side-of it and an irregular cross of 
brighter stars below, complete the constellation of 
Canis Major—an easy group to remember, though it 
takes a good deal of imagination to see in it any like- 
ness to a dog. 

To the right of Canis Major is Orion, marked by 
the “belt,” a line of three equidistant stars inclosed by 
a large quadrilateral. Betelgeuse, the red star at the 
upper corner, is an irregular variable, being twice as 
bright at some times as at others, while the white 
stars which form the rest of the constellation do not 
alter in brightness. 

Still farther to the right we come to Taurus, whose 
brightest star, Aldebaran, forms a regular diamond- 
shaped figure with Sirius and the two brightest stars 
in Orion. It lies at one extremity of a V-shaped group 
of stars known since Greek days by the name of the 
Hyades. The star between Aldebaran and the point of 
the V is a fine naked-eye double. 

To the right of the Hyades lies the closer cluster of 
the Pleiades, whose six brightest stars are visible to 
an ordinary eye, while some twenty more can be seen 
with a field glass. 

A mere glance at such a star cluster raises the 
question, Are these stars really near together (com- 
pared with their distance from us) or do they only 
happen to seem so because they are nearly in the same 
line, though at very different distances? 

In the case of the Pleiades and the Hyades, we can 
say with certainty that the first alternative is the true 
one. In each of these clusters the stars are slowly 
moving, all in the same direction and at the same rate, 
so that their distances from one another do not appear 
to alter. They keep together like a flock of wild geese, 
and we have just as much reason to. suppose they are 
really companions as we have in the case of the birds— 
in fact, more reason, for stars cannot change the di- 
rection of their flight at will. 

This conclusion is still further supported by the fact 
that the stars of a group have a strong family resem- 
blance in color and spectrum, which points to a com- 
mon origin. 

Neighboring stars of different color and spectrum 
generally show by their motions that they do not belong 
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to the group. For example, Aldebaran does not share 
the drift of the Hyades, but is going in quite a dif- 
ferent direction. The same is true in Orion, where all 
the bright stars except Betelgeuse have a common mo- 
tion and similar spectra. In this case the motion is 
very slow, so that it is probable that these stars are ex- 
ceedingly remote. : 

Still other groups of this sort are known, notable 
examples being five stars in the Great Dipper and a 
large group in the southern hemisphere including the 
brightest star in the Southern Cross. 


But we must return to our survey of the heavens. 


A series of conspicuous constellations follows the 
Milky Way—Cassiopeia in the northwest, then Perseus, 
next Auriga, followed by Gemini with its twin stars, 
and then Canis Minor with the bright Procyon. Low on 
the horizon is part of the great constellation Argo. 

The Dipper in Ursa. Major and the Sickle in Leo are 
the most familiar figures in the eastern sky. Below the 
latter is the long line of Hydra. The bright stars 
Spica and Arcturus have lately risen, but the con- 
stellations to which they belong will be better seen 
in the following months. 

THE PLANETS, 

Mercury is morning star until the 9th, when he 
passes behind the sun and becomes evening star. He 
is invisible except at the end of the month, when he 
sets more than an hour later than the sun. 

Venus is evening star in Aries, and is very conspicu- 
ous, as she does not set until about 9 P. M. She is at 
her brightest on the 21st, surpassing even Jupiter by 
more than a magnitude. The smallest telescope or 
even a good field glass will show her as a crescent 
like the moon two or three days before first quarter. 

Mars is in Libra and rises at about 11 P. M. in the 
middle of the month. He is growing brighter as he 
comes nearer to the earth, but is not nearly as con- 
spicuous as he will be in May. 

Jupiter is evening star in Aries, close to Venus. The 
two planets are nearest on the 8th, when Venus passes 
north of Jupiter at a distance of about five degrees. 

The moon is near by at the time, and passes close 
to the two planets the following evening, so that this 
is a very brilliant conjunction. 

Saturn is morning star in Aquarius, and rises about 
5 A. M. in the middle of the month. 

Uranus is morning star in Sagittarius, rising at 
about 2 A. M. On the 25th he is in quadrature with 
the sun, and comes to the meridian at 6 A. M. 

Neptune is in Gemini. He is also in quadrature on 
the 26th, but is east of the sun and so comes to the 
meridian at 6 P. M. 

THE MOON. 

New moon occurs at 1 A. M. on the 6th, first quar- 
ter at 4.A. M. on the 14th, full moon at midnight on 
the 20th, and last quarter at 5 P. M. on the 27th. The 
moon is nearest the earth on the 21st, and farthest 
away on the 8th. She is in conjunction with Saturn on 
the 4th, Mercury on the 5th, Jupiter and Venus on the 
9th, Mars on the 24th, and Uranus on the 25th. 

There is an annular eclipse of the sun on March 5. 
It is invisible in the United States. The track of cen- 
tral eclipse lies chiefly in the southern Indian Ocean, 
crossing no land except part of Australia. 

Sidmouth, England, February 8, 1905. 

——_——_—_——_—o+2+ oe ___——. 


GRANDFATHER’S BAROMETER. 
BY B. L. PUTNAM. 
Not a dainty affair with silver or satin trimmings, 


nor yet with the credentials of Uncle Sam attached; 
but a constant companion, shifting from woods and 
fields to skies—this was the weather bureau of our 
grandfathers; and mingled with the signs and omens 
of old there was just enough of fact that the old- 
timer sometimes gets the best of it now in foretell- 
ing the weather. 

“Rainbow at night, sailors’ delight; 

Rainbow in the morning, sailors take warning; 

Rainbow at noon, rain very soon.” 

Just adapt this couplet the next time a rainbow 
comes your way, and see for yourself. 

A combination of rain and sunshine was also sup- 
posed to bring rain the next day. 

Another verse which found favor was— 

“Evening red and morning gray 
Will set the traveler on his way: 
Evening gray and morning red 
Will pour down rain upon his head.” 

This is but an adaptation of the adage that a red 
sunset is a sign of clear weather. And if the sun 
goes down in a cloud rain will surely come the next 
day. If smoke from the chimney settles instead of 
excepting in dry weather, when, the prophet assures 
us, “all signs fail.” 

If it clears off in the night, look for rain the next 
day. If smoke from the chimney settles instead of 
rising, there is a storm at hand. When sound travels 
a long distance there is also a storm near. Never 
expect much storm in the old of the moon. The ab- 
sence of dew and an unusually heavy dew are alike 
forerunners of rain. 
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Not much frost need be expected in the light of 
the moon. An owl hooting in the hollow is a sign 
of a cold storm; on the hill, it foretells a thaw. 

If the hornets build low the winter will be hard. 
When leaves. fall early the winter will be long. When 
snow falls on a hard road it will not last long. The 
last spring snow storm never comes until after the 
“sugar snow,” which may be recognized by coming in 
unusually large flakes and only lasting a few minutes. 
If the hog’s melt is found big at the front the first 
part of winter will be the most severe; if the reverse 
is true, we may look for hard weather in February and 
March. Bright “northern lights” bring severe cold. 
If the sun shines on the second day of February so 
as to permit the woodchuck to see its shadow, it will 
go back into its hole and remain six weeks. If March 
comes in like a lamb it will go out like a lion; if it 
comes in like a lion it will go out like a lamb. In 
other words, one extreme at the beginning promises 
the reverse at the end of the month. Sun-dogs indi- 
cate a bad storm. 

Distant sounds heard distinctly forebode no good 
weather. If the sun “draws up water” it will rain. 
The pitcher sweating and the tea-kettle boiling dry 
also indicate rain. Cobwebs thickly spread upon the 
grass are an indication of fair weather. 

Animal life seems, according to the popular notion, 
to have peculiar warnings regarding the weather 
changes. Some of these are explainable by natural 
causes. It is a fact recognized by all intelligent stock- 
men that cattle have an intimation of an approaching 
storm some hours before it is visible to the human 
eye. There is a certain restlessness which the cow- 
boy has learned to interpret at once. When you see 
a pig pasturing in the field build for itself a nest you 
may look for a storm. Chickens take extra pains in 
oiling their feathers just before a rain. Pea fowls 
send forth their shrill cries as a warning, and when 
the quail. cries “more wet” from the meadow, the 
farmer works briskly to get his hay under shelter. If 
the chickweed and scarlet pimpernel expand their 
tiny petals, rain need not be expected for a few hours. 
Bees work with redoubled energy just beforea rain. If 
the flies are. unusually persistent either in the house 
or around stock there is rain in the air. The cricket 
sings at the approach of cold weather. Squirrels store 
a large supply of nuts, the husks of corn are unusually 
thick, and the buds of deciduous trees have a firmer 
protecting coat if a severe winter is at hand. If the 
poplar or quaking asp leaves turn up the under side 
rain will soon follow. 

If the fog rises in the morning, it is a sign of rain; 
if it settles, a clear day may be expected. Watch the 
smallest cloud you can see. If it increases in size it 
is going to rain; if it melts away and vanishes com- 
pletely, fair weather will follow. 

If the camphor bottle becomes roily it is going to 
storm. When it clears, settled weather may be ex- 
pected. This idea has seemingly been utilized in the 
manufacture of some of our cheap barometers. Th? 
main trouble is, they seldom foretell the change until 
about the time it arrives. 

Last, but not least, the rheumatic can always tell 


it “in their bones” when a storm is approaching, and 


to this prognostication the octogenarian of to-day is as 
firm an advocate as were his forefathers. 
OOo 
SCIENCE NOTES, 

MM. Chanoz and Perrigot have been attempting to 
repeat an experiment made by M. Bordier, who showed 
that N-rays emitted by tempered steel could apparently 
be detected by photography. The former, however, 
found that equal sized pieces of steel and of lead, 
placed on exactly similar screens, and exposed for 
various periods, never gave different halos, as described 
by M. Bordier. 


In June, 1903, the English Astronomer Royal pub- 
lished the statement that there was a discrepancy in 
the determination of the longitude between the Green- 
wich and Paris observatories. It was also stated that 
independent, though simultaneous, observations to recti- 
fy this error were to be undertaken by two observers 
in France. This work has now been completed, and 
at a recent meeting of the Paris Academy of Sci- 
ences, M. Loewy, director of the National Observatory, 
exhibited the results of the French observers. This 
is in remarkable accord with the results of the Eng- 
lish observers. The difference only amounts to three 
hundredths of a second, being in actual figures 9 min- 
utes 20.974 seconds. From this it is deduced that 
Paris stands on a meridian which is east of the merid- 
ian of Greenwich, and that its noon is this amount in 
advance of that of Greenwich. The results of these 
observations, and their close agreement with the previ- 
ous work carried out for this purpose in 1888 and 1892, 
testify to the commendable exactitude of the operations 
of both the English and French astronomers. . Accord- 
ing to M. Loewy, the results of this last investigation 
establish precisely and definitely the difference of longi- 
tude between the two fundamental meridians of the 
respective observatories. 
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THE LARGEST FERRYBOAT IN THE 
WORLD. 
BY H. E. WRIGHT. 

The steamer “Solano,” the largest ferry- 
boat in the world, crosses the Straits of 
Carquinez, carrying the trains of the South- 
ern Pacific between Port Costa, Contra 
Costa County, and Benicia, Solano County, 
California. She was built in 1879 and 
launched in November of the same year. 
Her construction resembles that of a huge 
scow, stiffened lengthwise by four wooden 
trusses, one under each of her four tracks. 
Her hull measures 64 feet 10 inches in beam 
and 116 feet 8 inches over the guards. She 
is a double-ender, with four balanced rud- 
ders at each end, controlled by hydraulic 
steering gear. The “Solano” is propelled 
by two simple walking-beam engines of low 
pressure. Each engine has a 60-inch cyl- 
linder with an 11-foot stroke, and its horse- 
power is 2,252. Each engine drives one 
wheel, and works independently of the 
other. The wheels are 30 feet in diameter. 
and each has twenty-four buckets. 

The steamer has eight steel boilers, 24 
feet 10 inches long and 84 inches in diam- 
eter, and carrying 40 pounds steam pres- 
sure. Six of these boilers are in use every 
day. Once in three weeks two are laid off, 
when the scale that has accumulated is re- 
moved with crude soda. Petroleum is used 
for fuel. Every twenty-four hours 3,200 gallons are 
consumed. The tanks hold 8,300 gallons. It takes 50 
minutes to fire up. 

The “Solano” has 424 feet of deck length and is 406 
feet 7 inches on her keel. Her registered tonnage is 
3,549 tons. Approximately, she has been handling 
115,000 freight cars and 56,000 passenger cars a year. 
She is double-crewed, with seventeen men in each crew, 
and runs night and day, making from thirty-six to 
forty-six crossings in twenty-four hours. 

The length of her trip is one mile. The average time 
of transfer including time required to cut trains, place 
them on the boat, cross the straits, unload, and couple 
on the other side, is about eleven minutes. Road en- 
gines handle one cut on and off the boat; a switch en- 
gine handles the other cut. The boat draws, light, 6 feet 
4 inches, but draws 10 feet 7 inches when loaded. 

The hinged steel aprons, weighing 190 tons, over which 
the cars are transferred from the dock to the boat, are 
four-track spans, 100 feet long. These are controlled 
by air-tight pontoons and counter-weights which are 
handled by hydraulic power from pressure pumps lo- 
cated on the boat itself, connection being made by 
méans of pipes and ordinary air-hose coupling. 

As the boat enters the slip, the counter-weights are 
raised by hydraulic power, leaving part of the apron un- 
balanced. This sinks the pontoon. The apron de- 
scends to the level of the deck, the end 
fits into a recess on the boat and is firm- 
ly latched down. The counter-weights 
are released, and the apron and the boat 
are free to rise and fall with the tide. 

— a 0 > oe 
THE CAPITAINE MARINE PRODUCER- 
GAS ENGINE. 

An interesting type of marine internal- 
combustion motor has been introduced 
upon the European market. The plant 
comprises the engine itself, together 
with a producer-gas installation provid 
ing the necessary fuel for the motor. 
The application of this type of engine is 
a new development in power craft; and 
though its utilization is to a certain de- 
gree limited, owing to restrictions in 
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A COMPACT MARINE PRODUCER-GAS ENGINE. 
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space and weight, yet for purposes where weight is not 
an all-important problem, such as in tugs, barges, and 
large sailing vessels, it is admirably suited, owing to 
the low cost of maintenance. This latter fact is the 
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most salient feature of the Capitaine plant, 
herewith illustrated, it being possible to 
operate a 10-horse-power engine at a run- 
ning cost of two cents per hour. 

The plant ‘primarily consists of a gen- 
erator for the supply of the-fuel, cooling 
and scrubbing apparatus, and the motor. 
It is due to the inclusion of the scrubber 
and cooler that the space requisite for the 
accommodation of the plant as well as the 
weight are somewhat increased, but their 
presence is absolutely essential to the sat- 
isfactory and efficient operation of the en- 
gine. In the first place, the gas supplied 
from the generator is of such a high tem- 
perature that it must be passed through 
the cooler to condense it sufficiently for 
complete and proper combustion in the 
engine, while at the same time, in order 
to prevent clogging of the latter, it must 
be submitted to the scrubber, to cleanse the 
explosive vapor from the particles of dirt 
and other foreign substances suspended 
therein. 

The plant shown in the accompanying 
illustration is one that is now being sub- 
jected to exhaustive experiments by Sir 
John Thornycroft & Co. It comprises a 
two-cylinder engine, developing 30 horse- 
power, and the gas generator, and is de- 
signed for installation upon a heavy type 
of commercial craft. The floor space oc- 
cupied by the installation is 7 feet 6 inches in length 
by 3 feet 6 inches in width, while it weighs 2 tons 15 
hundredweight. The cylinders are 8.27 inches diameter 
and the stroke is 11.02 inches. The normal speed of 
the engine is 200 revolutions per minute. The pres- 
sure of the compression is 175 pounds per square inch; 
the explosion pressure ranges from 400 pounds to 500 
pounds per square inch; while the M. E. P. is about 
100 pounds per square inch. 

The gas-generating portion of the plant comprises a 
large drum, and consists of a shell lined with firebrick 
for a depth of about 4 feet. The space above this sec- 
tion contains a water reservoir. Small coal is. placed 
in the generator from the top, and the coal space is en- 
tirely filled. The gas generated is a combination of 
producer and water gas, which are produced simul- 
taneously. When the fire is started and the steam 
raised, the latter is directed through the blowpipe on 
to the grate at the same time as a current of air is 
injected. The grate is a dished plate somewhat larger 
in diameter than the brick-lined coal area, and is placed 
slightly below it, so that a ring of red-hot coal is 
formed round the edge of the plate and exposed to the 
jets of steam and air that are injected. The height of 
this plate can be regulated as desired by means of a 
rack and pinion actuated by a large lever working on 
a quadrant. The water reservoir is a conical bell- 
shaped casting, which is suspended from 
the cover and is sunk in the coal bed. 
The gases flow through the center, the 
water being so arranged as to surround 
the reservoir. 

The grate is provided with two smail 
doors, one on either side of the drum, 
through which the ashes are with- 
drawn. To the back of the generating 
tank are attached two cocks, one serv- 
ing the functions of an overflow and 
the other a drain cock to the water 
receptacle. When the fire is first 
lighted, more air is required than can 
be admitted through the orifices pro- 
vided for this purpose. When the motor 
is running, this increased supply is in- 
(Continued on page 182.) 
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A NEW METEORITE RECENTLY PLACED IN THE 
AMERICAN MUSEUM OF NATURAL HISTORY. 

On January 26 last there was placed on public exhi- 
bition at the Natural History Museum a new meteorite, 
one of the most remarkable of its class in the world. 
Prot. Henry A. Ward, of Chicago, read a paper before 
the regular meeting of the New York Mineralogical 
Club at the Natural History Museum, Wed- 
nesday evening, January 25, and gave a de- 
scription of the meteorite. He stated that 
the Bath Furnace is an aerolite, or stony me- 
teorite, which was seen to fall in the early 
evening of November 15, 1902, after a long 
luminous course through the heavens over 
Ohio and Kentucky, and its light was vis- 
ible even to observers in Tennessee. Its 
course was N. 81 sec. E. until it reached the 
ground in Bath County, about fifty miles east 
of Lexington; Kentucky. The first descrip- 
tion of the meteorite was published by Prof. 
Arthur M. Miller, of the State College of 
Kentucky. The few residents of the region 
where the pieces struck were much startled 
by the blinding light and the heavy detona- 
tions accompanying the fall. They spoke 
of the singing of the fragments as they flew 
through the air, and one eye-witness writes: 
“It sounded like a great buzz-saw ripping 
through a plank and coming at me through 
the air.” Before striking the ground the 
mass broke into several fragments, three of 
which have been found. 

The first-found piece fell at 6:45 P. M. in 
the road in front of the house of Buford Staten, near 
the old Bath Furnace, some five miles south of Salt 
Lake, and was picked up by him the following morning. 
It was about 81% x 6 x 4 inches in extreme dimensions, 
and weighed 10 pounds 10% ounces. It had cut a fur- 
row about a foot long and three inches in greatest depth 
in the hard road where it first struck. A second piece, 
weighing half a pound, was found one hundred yards 
west of the first. 

The third piece, the one which has now found a rest- 
ing-place in the Ward-Coonley Collection at the Museum, 
was found by a squirrel hunter, Jack Pegrem by name, 
in May, 1903, about one and three-quarter miles south 
of the place where the other two pieces had been picked 
up. Mr. Pegrem’s attention was attracted by a fresh 
scar on a white-oak tree some fifteen feet from the 
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ground, and by the broken roots of a larger tree a few 
yards distant. Searching in the hole among the roots, 


he found a great stone buried less than two feet below 
the surface of the ground and crowded in among the 
roots, some of which had been severed by the collision. 

This mass, as shown in the photograph, is one of the 
most completely furrowed and highly oriented aerolites 


BATH FURNACE NO. 3 METEORITE SHOWING A PECULIAR PITTED 


FORMATION. 


known to science, and no other stone of American fall, 
at least, equals it in this respect. The mass is approxi- 
mately a triangular prism in shape, and the furrowing 
of the bulging top and three sides is most complete. 
These furrows radiate from one point, or knob, in all 
directions, streaming back upon and over the sides. 
The regularity of the trend of the furrows is most in- 
teresting, as showing the steadiness of the mass in the 
air and the constancy of’ position of its axis, which 
doubtless was promptly taken after it entered our at- 
mosphere and was retained throughout its whole flight. 
It owes this to the position of the center of gravity with 
reference to the shape of the mass. 

In falling through space great heat occurs on the ex- 
terior of the mass, from which the melted particles are 
instantly brushed away as they form. It thus results 
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that the brilliantly-glowing mass is in fact mainly 
cold. It brings with it the temperature of celestial 
space, which has been estimated at 504 deg. Fahrenheit 
below zero. This meteorite is thought to be the third 
aerolite in weight (184 pounds) ever found on our 
hemisphere. Iron meteorites run much larger. 

The Bath Furnace aerolite, we find on examining its 
composition, is a base of fine, compact oli- 
vine and enstatite—both silicates of mag- 
nesia—with abundant sparkling points of 
nickel iron. It also has numerous white and 
gray spherical chondri of like material dis- 
tributed through it, and breaking firmly with 
the mass. Its surface shows both primary 
and secondary crust. 

Its component minerals are allied to those 
of terrestrial volcanic rocks; but like other 
aerolites, it shows nothing of the melted 
slag structure of lavas. Stony meteorites 
apparently show us unchanged minerals 
from inner parts of the parent cosmic body. 
They bring us no new mineral elements, and 
a review of their chemistry shows that they 
yield only those elements which we know 
to exist on our globe. We may justly con- 
clude that the most distant regions in stellar 
space contain only a repetition in varying 
proportions and combinations of the same 
elementary substances as obtain upon our 
earth. 

Reichenbach, has shown that a body like 
a meteorite, in falling through the atmo- 
sphere at the rate of forty miles per second, 
would have, by reason of air compression, a heat on its 
surface of over 7,200 deg. Fahrenheit, forming by melt- 
ing and rubbing the peculiar glazing, pitting, and hol- 
lowing and channeling appearance which we find on the 
front and sides of meteorites. 

—_—__—_—_——2_>-+- 
MODERN METHODS OF GOLD PROSPECTING AND 
MINING. 

BY DAY ALLEN WILLEY. 

During the year 1903 the estimate of precious metal 
obtained from all of the districts controlled by the 
United States, outside of the Klondike, represented 25 
per cent of the world’s production of gold, and 33 per 
cent of the world’s production of silver, being 3,600,000 
ounces of gold and 56,500,000 ounces of silver. In 1895 
the various States and Territories produced but 2,255,- 
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000 ounces of gold. Consequently, the yield from the 
gold mines has increased 60 per cent in less than a 
decade. . 

In seeking the reasons for this truly remarkable de- 
velopment, one is especially prominent—the great ad- 
vance which has been made in the methods followed by 
the modern gold seeker. The prospectors have taken 
advantage of progress in geology, chemistry, and other 
sciences, and have provided themselves with mechanical 
aids which are far superior to the crude implements 
employed by the metal hunters of the past. Their 
examination has not been confined to merely the bed of 
a creek or the side of a mountain, but often is so ex- 
tensive that it embraces miles of area. Many a pros- 
pecting tour rises to the dignity of an expedition, and 
embraces a variety of apparatus, to say nothing of a 
staff of geologists and other experts. 

In the old-fashioned system, as it might be termed, 
of seeking precious metal, the prospectors can be di- 
vided into two classes—those who are satisfied to ob- 
tain the metal in any form, and the “pocket hunters.” 
The latter individual considers himself above the other 
type of prospector, terming his calling professional. 
Many a one has spent the better part of his life in ex- 
ploring beds of streams and dry valleys in search of 
pockets. In southern Oregon the pocket hunters have 
been perhaps more numerous than elsewhere in the 
United States proper, as this section of the State has 
yielded a large amount of gold in this form. Pocket 
prospectors depend upon the pick, shovel, and pan as 
do their fellows, but they seldom dig further into the 
side of the bank or hill than their shovel will reach. 

The ordinary prospector wades through the bed of 
the stream or tramps through its sand if it is “dry,” 
here and there filling his pan with the material. Then 
immersing the pan in water, he thus separates the 
sand from the other matter, and gradually spilling out 
tho sand, eagerly gazes at the bottom of the pan to note 
any glittering streak which may betoken the presence 
of gold. If he is working along the side of a hill where 
he believes the ledge of rock may contain a vein of gold- 
bearing ore, he breaks off likely portions with his. pick, 
crushes them as best he can, and dumping the dust 
and fragments into his pan, repeats the separation pro- 
cess. In the examination of rock for metal-bearing ore 
the arrastra of the Mexicans and Spaniards has been 
used extensively, especially in California and Oregon. 
This contrivance consists of a vertical shaft or axis, 
which supports several wooden bars fastened at right 
angles to it. To the ends of the bars are attached 
heavy flat stones, which by the movement of the axis 
revolve in a circular pit. The specimens of ore are 
placed in the pit, a stream of water turned upon them, 
and the arrastra placed in motion by animal or water 
power. The ore is resolved into a slimy sediment by 
being ground in the water, and passes off through the 
sluiceway, which is provided with riffles for catching 
the gold. 

The modern methods for searching for deposits of 
precious metal are so radically different from those de- 
scribed, that it may be said a revolution has taken 
place in prospecting in the United States. In the Rocky 
Mountain region the formation has been pierced as far 
as 2,000 feet in the effort to ascertain the existence of 
a vein, or the dimensions of one already discovered. 
Some of the projects which have been carried out pre- 
liminary to the opening of mines, represent an outlay 
of over a million dollars in the purchase of apparatus, 
the employment of noted experts, and in the general 
magnitude of the operations. 

Among the mechanical appliances which have been 
of great assistance to the modern prospector is the 
drill. With it he can make borings in a week where 
if a shaft were sunk a year would be needed. If the 
formation is to be examined by a shaft, however, the 
cost of sinking it is reduced toa minimum by means of 
explosive cartridges, which are now manufactured espe- 
cially for such service. They are ignited by means of 
the electric current, and it should be said that an essen- 
tial part of the modern prospecting outfit is the chemical 
battery, which is not only of value for this purpose, but 
in the application of electrolytic methods to separating 
the precious metal from the dross. : 

Few expeditions of any size are sent out without an 
experienced geologist, who is usually provided with 
maps and other data giving the best information avail- 
able regarding the region to be explored. Maps giving 
the extent of the claims, the direction of the veins, and 
the general topography of the region where the mine is 
to be opened are obviously of much value, and a drafts- 
man is frequently included in the staff, with material 
for preparing the maps on the spot from the data ob- 
tained by the investigators. 

Besides the geologist, the services of an expert chem- 
ist are also of great importance, and a laboratory in 
miniature is contained in the packs carried by the ani- 
mals. So complete is this portion of the equipment, that 
a fairly correct field analysis can be made of the speci- 
mens secured by the use of the drill or by the other 
prospecting tools. If the outcropping of a quartz vein 
is discovered, enough is broken off to allow its charac- 
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ter to be studied both from a geological and chemical 
standpoint. After examining it in connection with the 
formation in the vicinity, the geologist is often able to 
indicate where the surface can be bored with the possi- 
bility of reaching the ore-bearing strata at once. The 
value of the ore from the outcropping and that from 
the interior can be approximately determined by the 
chemist. To crush the ore is a slight undertaking, and 
with the lead which he has brought along, the material 
can be readily fused in a portable furnace. In fact, 
he has the essentials for making a “dry assay” on a lim- 
ited scale, for cupels are now made of such light weight 
that they can readily be carried on muleback. Taking 
the ingot of lead and of precious metal, he can easily 
oxidize the lead by placing it in his cupel, and heat- 
ing the latter to the required temperature in an oven 
constructed of material which he can obtain in the vi- 
cinity. With his nitric acid he separates the silver 
which may remain, leaving the gold only to be tested 
for its value. The proportion of the gold to a given 
quantity of ore can be determined by his scales, but 
by using his touchstone or black basalt, he can detect 
the quality of the gold by the color which this substance 
makes when drawn over the surface of the metal. 

In the outfit of the modern prospector quicksilver has 
become practically indispensable. Its affinity for gold 
makes it a most valuable agent. Where the existence 
of placer gold is imagined, the introduction of mercury 
into the test washer soon solves the problem, and avoids 
the use of riffles and other crude appliances which were 
formerly depended upon almost entirely. After crush- 
ing the specimens of test ore, the quicksilver can also 
be used to ascertain the quantity of free gold among 
the particles. As the mercury can be eliminated by 
heating the composition to a sufficiently high temper- 
ature, it is now utilized in large quantities by the mod- 
ern prospector. 
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THE CAPITAINE MARINE PRODUCER-GAS ENGINE, 
(Continued from page 180.) 

jected by means of an air blower driven by a gaso- 
line motor. For some minutes the coal burns in pre- 
cisely the same manner as it would in an ordinary 
furnace, and the combustion gases are allowed to 
escape through a chimney, though in their passage, 
by being directed through the center of the ring where 
the water is retained, they serve to gradually heat the 
water and prepare the steam ready for starting. 

As the gas is produced and escapes from the fire 
of the generator at an excessively high temperature, 
it passes into the cooler. This part of the apparatus is 
shown at the left of the large generator, and con- 
sists of another drum of small diameter. The gas is 
first cooled at the top of the drum, by passing round a 
flat cooling coil through which a spray of water is 
passed, and it finally settles to the bottom of the 
scrubber, from which it is withdrawn by a pump. A 
fine spray of water is also forced upward from the 
bottom of this drum and strikes the wall about half 
way up. The result is that no gas can possibly emerge 
at the bottom without first having come into contact 
with the water jet, which arrests and carries off any 
impurities suspended in the gas. This process com- 
pleted, the gas, comparatively cool and clean, is then 
deprived of the moisture with which it has become im- 
pregnated before it enters the engine. It escapes 
through a baffle at the bottom of the drum, and in so 
doing is partially dried, though to complete this oper- 
ation it is conveyed to a centrifugal drier, consisting of 
a number of plates fixed on rings one behind the 
other in a small cylinder;-. this drier churns and 
agitates it until every trace of moisture has been com- 
pletely removed. The gas is then ready for combus- 
tion in the engine. 

In the gas produced by this process there is a larger 
percentage of carbon monoxide than carbon dioxide. 
The gas is consequently not very rich, but the resultant 
issue of this defect is that a larger cylinder capacity 
horse-power is required. The calorific value of the gas 
is 187 British thermal units per cubic foot. The forma- 
tion of a larger percentage of carbon monoxide than 
carbon dioxide is preferable, inasmuch as less water is 
formed in the motor by the explosion of the gases than 
would otherwise be the case if there were a predomi- 
nance of carbon dioxide. The formation of the greater 
quantity of carbon monoxide is attributable to the in- 
sufficiency of air, and consequently oxygen, injected 
into the generator during production. 

The gas enters the engine through a doubleseat 
valve, while an adjustable quantity of air can be ad- 
mitted through the upper seating. In the arrange- 
ment of this:motor, the cylinder valves are placed in 
the head of the cylinder, which can be removed by 
sliding forward after the release of the retaining nuts. 
The governing arrangement is ingenious. There is a 
quick-action governor, which when the maximum speed 
is exceeded grips a brass-ended fiber ring between two 
collars on the governor shaft. The %overnor also acts 
upon the low-tension magneto which is employed for 
ignition purposes. This magneto is driven off the gov- 
ernor shaft, and is completely under the control of 
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the governor so far as the time of firing is concerned. 
In the hand control of the governor the time of ig- 
nition is also automatically controlled. This arrange- 
ment is exceedingly sensitive, an alteration of 8 inch 
of the collar varying the revolutions between 40 and 


_ 60 per minute. 


The cylinders are water-cooled, the jacket for the 
same being shrunk on to the walls of the cylinder, and 
forced lubrication is employed. The exhaust is muf- 
fled in a water-jacket silencer, the water employed for 
this purpose being afterward used in the gas gener- 
ator. 

It is expected that some highly efficient results will 
be obtained by the application of this plant, particularly 
for certain types of commercial craft. It constitutes a 
cheap and efficient source of propelling power, and its 
development is being followed with great interest. Such 
a plant has extended possibilities upon tugboats and 
barges, where weight and space do not form such im- 
portant considerations. 

ee 0 
Engineering Notes, 

Stone sawing by wire is done successfully in France, 
according to a paper by Mr. HE. Bourdon in the Bulle- 
tin of the Society for the Encouragement of National 
Industry. A complete plant comprises an endless wire 
passing round a series of pulleys, one of which is a 
driving-pulley. The necessary tension is obtained by 
a straining trolley working on an inclined plane, and 
between the driving shaft and this trolley is situated 
the saw frame, which carries the guide-pulleys for the 
wire saw. This wire, which is driven at a given 
speed, is caused to press lightly on the stone, and 
the cutting is done by sand mixed with water, which 
is conveyed into the saw-cut as the work. proceeds. 
Though the mode of operation appears simple, it entails 
various difficulties in practical application. Three 
twisted steel wires are used, each wire having a diam- 
eter of 0.098 inch. The strands must be twisted fairly 
tight and should make one turn in 1.18 inch. The 
wire may be driven in the workshop at a speed of 23 
feet per second, but in quarries or adits the speed 
should not exceed 13 feet per second. The force exert- 
ed by the wire to produce the cut must be uniform 
and must be capable of being readily varied; moreover, 
it must be proportionate to the length of the cut. 


In the notable passage of the turbine-propelled 
steamer “Loongana” from Glasgow to Australia, the 
marine steam turbine once again demonstrated 
its possibilities and suitability for the same class 
of work as that which has hitherto been fulfilled 
by the ordinary reciprocating engines. The journey 
was covered in 304% days. The vessel experienced 
some of the roughest possible weather during the 
voyage, but even under these most adverse con- 
ditions it was found that with four boilers at 
work a speed of 18 knots per hour could be 
easily maintained. The average speed, however, 
throughout was 15 knots, and it was attained on a 
daily consumption of 63 tons of coal. Some interesting 
tests were carried out during the voyage to ascertain 
the relative economies of the turbine and the ordinary 
reciprocating engines, and conclusive data were ob- 
tained showing at what speeds the turbine is the less 
expensive. These experiments proved that for ves- 
sels where a speed of 16 knots is required the turbine 
is much more economical than the cylindrical engines, 
put it becomes more expensive if the speed is decreased 
below 15 knots. Special observations were made of 
the behavior of the turbines and vessel under fluctu- 
ating conditions. On no single occasion was there any 
sign of propeller racing and it was only when traveling 
at the highest possible speed that any vibration over 
the screws was experienced and then it was very slight. 
Far steadier running was obtained, and even in the 
roughest weather not a single sea was shipped by the 
steamer. Not the slightest trouble was experienced 
with the machinery, and the turbines did not have to 
be stopped for any purpose throughout the voyage ex- 
cept when coaling at ports. Nor did the necessity 
arise for repairing or renewing any part of the ma- 
chinery. This is the longest journey that has ever 
been covered by a turbine-propelled steamer, and the 
steady running of the vessel under all conditions of 
weather constituted one of the most prominent features 
of the journey. Anticipations have been entertained 
that although this machinery has proved far more 
economical in regard to fuel consumption than recipro- 
cating engines for vessels engaged in coast and short- 
distance traffic, it would prove more expensive for ordi- 
nary long-distance voyages. This trip, however, has 
proved the opposite to be the case and established the 
superiority of the turbine for long-distance traffic under 
all conditions. 

0 

Occasionally a mine-shaft is “sunk upward,” to use 
a paradoxical expression, for some special reason. The 
shaft is divided temporarily by brattice-work, the 
space on one side being filled with excavated rock, and 
forming a platform for the men.—Engineering and 
Mining Journal, 
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Correspondence. 


The Weathering of Glass. 
To the Editor of the ScriENTIFIC AMERICAN: 

In the last number of the ScIENTIFIC AMERICAN I no- 
ticed a communication relating to the color which com- 
mon clear glass takes on when exposed to the air and 
sunlight. In relation to the same, which I have often 
noticed, I have formulated the following theory: 

The glass is essentially a silicate of calcium with 
potassium and sodium. The silica used in making the 
glass always contains some iron, which tends to give 
to the glass a yellow color. To counteract this yellow 
color, the glass manufacturers add a small amount of 
manganese dioxide. This manganese is always present 
in the cheaper grade of glass in considerable amount, 
and on long exposure to the air and sunlight forms a 
permanganate of sodium or potassium, giving the cor- 
responding color to the glass. 

The presence of manganese in glass can be easily 
proven by fusing a small piece with potassium nitrate, 
with the resulting green color of the manganate of po- 
tassium being formed. W. S. LANDIS. 

Metallurgical Laboratory, Lehigh University. 

+O 
The Scientific American Reference Book. 
To the Editor of the ScrenTIFIC AMERICAN: 

Some days ago it became necessary, in preparing 
some legal papers, for me to know the exact meaning 
of certain words, as “ampere,” “volt,” “ohm,” etc., as 
used in electric lighting. I have in my library the 
Century and Standard dictionaries, the Britannica 
and Chambers’s encyclopedias. I used them all, and 
although each defined the words, the definitions were 
given in such technical language that I or any one else 
unacquainted with electricity would know no more 
after reading the definitions than before. I spent an 
evening trying to find out the meaning of the words, 
and had just about given up when I happened to see 
your “Scientific American Reference Book” lying 
on my table. I looked into that, and there I found 
just what I had spent hours trying to find, and in such 
plain language that any person would understand what 
was meant. I cannot too highly recommend your 
“Reference Book” to every professional man, and here 
take the liberty of expressing my appreciation of the 
same. A. H. VAN BUREN. 

Kingston, N. Y., January 28, 1905. 

eH O 
Vestibuled Coaches. 
To the Hditor of the ScIENTIFIC AMERICAN: 

Some months ago an article appeared in your col- 
umns entitled “The Menace of the Pullmans,” showing 
the danger to passengers in day coaches, from being 
crushed by the heavier Pullmans. I called your atten- 


tion at that time to the progress several roads were - 


making in establishing the heavy, wide-vestibule type 
of day coach. Recently two striking illustrations have 
occurred, showing the stability of the modern day 
coach. : 

The latter part of January a train on the Boston & 
Maine Railroad known as the Halifax and St. Johns 
express, much behind time and running at a high rate 
of speed, was thrown from the track, by running into a 
broken rail. All except the engine, baggage car, and 
one Pullman left the track. One coach was thrown 
forty feet, another landed on the trunk of an apple 
tree, breaking it (the trunk) short off as if cut by an 
ax. The most harm done was the wrenching of the 
trucks from the body; no one was killed or fatally in- 
jured in this wreck. 

The other case happened recently on a New York 
State road by the explosion of a boiler on a west- 
bound train, which at the moment was passing an 
east-bound train. The cars were thrown from the 
track, and yet in the accident no lives were lost except 
those of the engineer and fireman of the west-bound, 
who were killed immediately by the explosion. As 
both of the roads cited used the heavy vestibuled coach, 
is it not a striking argument for its general adoption? 

W. M. SNELL. 

47 Winter Street, Boston, Mass., February 8, 1905. 

oe 
Electrolytic Yheory of Dissociation. 
To the Editor of the ScleNTIFIC AMERICAN: 

The following experiment performed in our labora- 
tory may be of interest to your readers as showing an 
application of the electrolytic theory of dissociation to 
physiology: 

Five dogs of the same breed and about the same size 
were selected. For two days they were each given the 
same amount of food, and allowed to drink as much 
as they wanted. In each case the food was weighed, 
and the water measured. The excrement was also 
weighed. They were then given again the same 
amount of food for the same length of time, but the 
water supply was diminished thirty per cent. The 
excrement was again weighed, and in each case was 
found to weigh less by a very appreciable amount. 
Less food was, therefore, assimilated when the water 
supply was diminished. 
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According to the electrolytic theory of dissociation, 
solutions of salts in water are dissociated into ions in 
proportion to their dilution. Since chemical action is 
a combination of ions, it follows that digestion, which 
is chemical action, will take place with greater facility 
in dilute solutions, and, consequently, that within cer- 
tain limits, the same amount of food will. furnish more 
nourishment in dilute than in concentrated solution. 
If, therefore, we do not drink enough water, the pro- 
portionate amount of food wasted is greater than it 
should be, and an increased burden is thrown on the 
organs which take care of the waste. The alarming 
prevalence of diseases in these organs is probably due 
largely to this cause. The engineer, to increase the 
efficiency and economy of his engine, endeavors to get 
as much power as possible out of his fuel with as little 
waste. So it should be with the food fuel we take into 
our bodies. R. E. Hirscu. 

Assistant Professor of Chemistry, Ohio State Univer- 
sity. 

Columbus, O., January 23. 

ee 
Disease Dissemination 'Through Toilet Soaps. 


To the Editor of the ScIENTIFIC AMERICAN: 

That the upward way to better things is fraught with 
stumbling and uncertainty goes without saying; but 
that civilization is responsible for one of the greatest 
of known hygienic evils, will come as a surprise to 
the average reader, to whom the subject has never 
been brought home, and who carelessly exposes him- 
self to infection with no conception of possible danger. 

Reference is made to the practice, now so general, of 
placing toilet soaps in lavatories where different per- 
sons have access to and use the same cake of soap. 

Whoever thinks of cleansing a cake of soap after 
use, or considers that filth and disease germs may 
exist in the discolored ridges and slime upon its sur- 
face? 

In a public toilet room, soap, reeking with preceding 
contamination, is used in entire ignorance of the fact 
that a break in the cuticle will allow infection to be 
introduced into the circulation as direct and positive 
as vaccination. 

In these days of health boards, and enforcement of 
ordinances prohibiting expectoration in public places, 
and the expenditure of large sums for sanitary pur- 
poses, it seems strange that this most potent source 
of disease has received so little public notice. 

Contemplation of the actual conditions existing on 
every hand is appalling, and already this subject is 
undergoing the agitation which precedes reform. In 
two Eastern States. bills are pending in the State 
legislatures seeking to make it a misdemeanor to ex- 
pose toilet soap in public toilets, where it may be 
handled by different persons. Devices have been in- 
vented which obviate this evil by inclosing the cake 
of soap in such a way as to enable one to obtain suffi- 
cient for his use without handling it, and many promi- 
nent concerns are already equipped with them; but no 
reform ever becomes general without public senti- 
ment being first aroused to the danger, and it is hoped 
that general discussion may lead to correction of this 
error. 

Humanity is confronted with so many ills beyond 
control, it would seem that one so serious, yet pre- 
ventable, should disappear as soon as the danger and 
remedy become fully known. 

GEORGE FREDERICK SHAVER. 
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Some of the Best-Paying Crops. 


To the Editor of the SclENTIFIC AMERICAN: 

In looking over some old copies of the ScIENTIFIC 
AMERICAN SUPPLEMENT recently, the writer was par- 
ticularly impressed by an article on “Some of the 
Best-Paying Crops,” which appeared in the issue dated 
July 20, 1901. A proper consideration of the facts 
given therein affords a very interesting measure of 
the advances that have been made in planting since 
that date. 

For instance, for a crop of potatoes, in 1901, as the 
article sets forth, ‘150 bushels per acre is considered 
satisfactory to the farmer, which at 75 cents per 
bushel amounts to $112.50 per acre.” Unfortunately, 
there are yet many farmers who consider 150 bushels 
“satisfactory,” but the best growers now produce 300, 
and there are men who obtain more than that yield 
year after year. 

Nor is that all to be said about the matter, for it 
can be shown that even 400 bushels of potatoes is not 
the limit that can be obtained. From the reports of 
various agricultural experiment stations, it appears 
that the Canadian experimental farms, near Ottawa, 
hold the record in potato production. There the 
yield on small plots, carefully managed, rose as high 
as 772 bushels per acre. Seven varieties gave over 
600 bushels per acre, fifteen turned out more than 500 
bushels, and for sixty-one the crop was 400 bushels or 
better. 

. While no such yields have been secured from large 
fields, it is manifest that the lesser yields in field 
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planting are due to inferior cultivation. Moreover, 
even with what is called “field cultivation,’ the best 
farmers receive from $250 to $300 per acre of po- 
tatoes. 

In turnips, which was another crop considered, the 
yield was said to be 400 bushels, usually, per acre. 
With present-day cultivation a crop of from 500 to 
600 bushels is gathered. Where mangles produced 600 
bushels, modern methods have turned out more than 
50 tons, or say 1,800 bushels. 

In field beans the development has been relatively 
very small, but as cultivated now there are few 
crops that pay truck growers higher sums for the 
ground occupied than string or snap beans. For it is 
a poor variety that will not give a quart of salable 
pods per foot length of drill, and drills may be made 
two feet apart. At five cents a quart—a common 
price—the return should be at the rate of $1,000 an 
acre, or more. 

The yield of parsnips is put down at 500 bushels 
per acre in 1901, while carrots gave 600. The more 
careful cultivation now practised has increased the 
average crop from 10 to 25 per cent, and prices for 
table varieties are the same—75 cents a bushel. But 
the records show that a crop of 40 tons of carrots is 
not beyond reach, and parsnips can be made to yield 
30 tons. 

A most profitable producer (in certain sections) 
that was not mentioned by the writer of 1901, is the 
strawberry. In New Jersey and around Norfolk, Va., 
a crop of from 5,000 to 8,000 quarts per acre is called 
good, but there are growers who cultivate extra fine 
varieties with great care, and thus produce from 
10,000 to 15,000 quarts per acre. And the extra fine 
berries bring-from 10 to 15 cents per quart, and in 
some cases as high as 25 cents, where the ordinary 
crop brings from 8 to 7 cents. 

The methods by which the improved crops are pro- 
duced are simple and open to all planters. Where the 
land was plowed and harrowed once before planting, 
it is now plowed twice and harrowed and worked 
with a cultivator, perhaps five times, for some. crops, 
before the seed is put in. The use of various legumes 
for improving the soil has become a regular practice. 
By the selection of seed and the crossing of varieties, 
productiveness, and the other good qualities as well, 
have been greatly improved. As an instance of this 
improvement, it may be noted that where a crop of 
100 bushels of shelled corn was once called good, there 
is now a record of 238 bushels—all of which increase 
was due to the crossing of varieties and the selection 
of seed. . 

But it appears that the chief factors in the increase 
of farm crops are formed in the conservation of soil 
moisture and in irrigation. The dust blanket or 
mulching of fine earth has often added much more to 
the size of a crop than any quantity of expensive 
fertilizers, but a proper system of irrigation to give 
the required moisture at precisely the right hour is 
the most important feature of modern scientific farm- 
ing. It is not too much to say that a proper use of 
tile drains in combination with a sufficient supply of 
irrigating water would double the yield of nine- 
tenths of the farms lying in the regions where it is 
commonly believed that the rainfall is abundant. For 
while rains may afford sufficient moisture on the aver- 
age, it is of the utmost importance that the moisture 
be applied at precisely the right time. 

As the writer of 1901 said, “Every man must @e- 
cide for himself what crops he can raise with profit.” 
But the day is gone when a man can depend en the 
experiences of his grandfather in deciding on methods 
of cultivation. The old-time sneers at “book farming” 
are seldom heard now, for the men who have accepted 
the lessons taught by the agricultural experiment 
stations are the only ones able to answer the question, 
“What are some of the best-paying crops?” 

Northwood, Herkimer Co.,N. Y. JOHN R. SPEARS. 

x O08 
The Current Supplement, 

‘The current SuPPLEMENT, No. 1522, opens with an arti- 
cle by Emile Guarini on the viaduct of Fades, which 
article is splendidly illustrated. “The Spark Coil’ is 
the title of an article which will be read with extreme 
interest by automobilists. Our Belgian correspondent 
writes on a liquid rheostat. Sir John Eliot’s paper on 
meteorology in the British Empire is continued. Miss 
Agnes Clerke, the well-known English astronomer, 
writes on our solar system. M. -Tsybikoff, a Buriat by 
birth and a Lamaist by religion, was probably the first 
Occidental who ever entered the forbidden city of 
Lhasa. A stirring account of his experiences begins . 
in the current SUPPLEMENT. Splendid photographs of 
Tibetan scenes illustrate the article. Commander W. H. 
Beehler of the United States navy writes on estimating 
distances. ‘‘Waterproofing Fabrics” is the title of a 
most instructive technological article by H. Hield. Dr. 
Allan McLaughlin tells how immigrants are inspected. 
“The Light of a Glowworm” is interestingly discussed 
by Dr. T. Lamb Phipson. The usual electrical notes, sci- 
ence notes, and engineering notes are published. 
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EDUCATION OF BOYS BY THE MILITARY 
METHOD. 
BY MAJOR R. L. GIGNILLIAT, 

The Culver Military Academy has been especially 
fortunate in that the generosity of its founder, the 
late Mr. H. H. Culver, of St. Louis, and the continued 
munificence of his widow and sons, have enabled it to 
include in its equipment, without regard to expense, all 
those military features which are most apt to appeal 
to a boy’s interest and in the learning of which he is 
most apt to acquire a good physique, nerve, alertness, 
good judgment, and all those other qualities that will 
make of him an effective, capable man. 

The cavalry department doubtless stands pre-eminent 
among these special provisions. The building of a large, 
well-equipped riding hall, and the purchase of a troop 
of forty suitable horses, involved no little outlay at the 
start and is an item of considerable expense in mainten- 
ance, but that it pays big dividends in the making of 
fine physiques and in the development of patience, per- 
severance, and grit, there can be no doubt. The Amer- 
ican boy has a natural liking for the horse, and a nat- 
ural aptitude for riding, and when there is added to 
this the glamor of the cavalry features, it becomes ir- 
resistible indeed. The cadets of the Culver Black 
Horse Troop have acquired a reputation for their horse- 
manship that is not altogether undeserved, for in their 
rough riding they perform many feats of horsemanship 
that a professional performer need not be ashamed of. 
This is all the more remarkable, in that many of these 
youngsters got on a horse for the first time when they 
joined the troop. Natural aptitude plus keen interest 
and _ proper  in- 
struction works 
remarkable re- 
sults. 

The history of 
the buying of the 
troop tends also 
to add somewhat 
to its esprit de 
corps. The first 
horses of the 
troop were those 
that proudly par- 
aded Pennsylvania 
Avenue at Presi- 
dent McKinley’s 
first inauguration, 
as the mounts of 
his personal  es- 
cort. They were 
bought from 
Troop “A” imme- 
diately on their 
return from Wash- 
ington. A tradi- 
tion of the old 
Troop ‘‘A” is still 
retained in the 
naming of the 
horses, the name 
of each beginning 
with the initial 
letter of the troop. 
There are Agility, 
Aguinaldo, Airy, 
Ace of Spades, 
and forty-five 
others, and in the last stall Amen. The cadets learn 
to ride as do the troopers of the regular cavalry, with- 
out saddle, the horse equipped with a watering bridle, 
blanket, and surcingle. They start out awkwardly 
enough, clambering laboriously to their horses, and 
sitting them like the proverbial sack of meal. In a 
few months, however, they spring lightly from the 
ground at the word of command, and land clearly on 
the horse’s back. They do this at the trot and at 
the gallop, and vary it by mounting to a standing 
position, or by turning in air so as to land facing the 
croup, or perhaps vault entirely over the galloping 
horse, and then mount from the off side. They ride 
standing and take hurdles while in this position; some 
of the more expert even stand facing to the rear. Then, 
not content with the feats of the cavalryman’s ‘“mon- 
key riding,’ they link three, sometimes even four, 
horses togéther, and, spanning the inner horses Colos- 
sus of Rhodes fashion, go dashing about the hall, tak- 
ing hurdles, dismounting, mounting, and vaulting in 
true Greco-Roman style. It is indeed an inspiring 
sight to see these youngsters performing these. feats 
of horsemanship of, the ancient hippodrome | standing 
on their flying horses as lightly as a mosquito hawk on 
a swaying reed, the embodiment of youthful daring 
and youthful grace. And what training it is indeed 
for eye, nerve, and muscle! The Greco-Roman picture 
shown in this article was the model used by Zolnay 
for a life-size bronze statue that was placed on exhi- 
bition in the east entrance of the Palace of Education 
at the St. Louis Fair. It attracted much attention by 
its spirited appearance, and was awarded 2 medal. 

The less spectacular but more practical cavalry fea- 
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tures also receive their share of attention. The troop 
is drilled in the saddle, and the cadets are taught the 
use of the saber, the carbine, and the pistol. On holi- 
days they frequently make long road marches, with 
halt for lunch and the interesting details of a picket 
line and a camp fire. Possibly during the march they 
ford a stream; their carbines pulled from the boots 
are carried on the shoulder to keep them dry, and the 
rider’s legs are stretched along the horse’s neck, to keep 
them out of the water and to guide the horse. 

The government furnishes modern breech-loading 
field pieces for artillery drill, and this instruction is 
given to cadets in the upper classes. They are taught 
how to load and to fire the piece, using blank cart- 
ridges. At Culver some of the black horses are then 
drafted into service, and the cadets are taught the 
mounted drill with all its dash and excitement. Ca- 
dets who have been well trained in the cavalry de- 
partment are mounted as drivers, and it is indeed an 
interesting sight to see them cracking their long black 
whips and expertly guiding their teams as they gallop 
through the movements of “Action Front!” and ‘Ac. 
tion Rear!” and the other evolutions of the drill. 

The Gatling-gun drill too has its element of interest, 
and the cadets have established a record for making a 
hundred yard run and going into action in 26 seconds. 
This was done in an exhibition the cadets gave on Cul- 
ver Day at the St. Louis Exposition. 

A record of constructing a rope and spar bridge, 26- 
foot span, complete to the tying of the last knot, in 44% 
minutes, is a record of which the cadets in the bridge- 
building detachment also feel proud. An important fea- 
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One of the Fireproof Military Barracks. 
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ture of their military training; and one in which the 
cadets also take a great deal of interest, is their rifle 
practice on the range. They shoot at two, three, and 
five hundred yards, and some very creditable scores 
have been made. Marksmen’s and_ sharpshooters’ 
badges are given the cadets under the same qualifica- 
tions as those prescribed for the National Guard. A 
soldier should be taught not only how to shoot straight, 
but how to protect himself under fire, and this also 
figures in the cadet’s instruction. He is taught how to 
dig shelter trenches for the three positions—lying 
down, kneeling, and standing. 

The infantry drill, however, is in a way the most 
important of all the military instruction. The bat- 
talion of infantry is in all military schools the basis 
of the organization for both military instruction and 
discipline. The manual of arms and the close-order 
drill, with their machine-like precision, are wonder- 
fully effective in teaching a boy a regard for details. 
Then there are the extended-order movements, with 
skirmishes over the surrounding country and attacks 
with blank cartridges on an imaginary or represented 
enemy. These are what the cadets enjoy most of all. 

When the weather permits there is parade at sunset. 
The cadets, drawn up in a long, motionless line, made 
resplendent by glittering brasses and snowy-white 
cross belts, stand at parade rest While the band “sounds 
off.’ Then the evening gun is fired, the battalion is 
called to attention, and while the band plays the “Star- 
Spangled Banner,” the nationa) flag is impressively 
lowered. This is a ceremony that never loses in effec- 
tiveness by being repeated, and one that is calculated 
to arouse a boy’s patriotism if anything will. 
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There are other details of the cadet’s military train- 
ing besides these matters of the practical drill. There 
is the marching to meals and to classes, company in- 
spections to see that all linen is clean, clothing brushed, 
and shoes polished; room inspections, where the officer 
passes a white-gloved hand over the furniture, and 
many other things that cannot be mentioned here. 
And lest the impression should be gained from this de- 
scription of a cadet’s military instruction that he 
does naught else save drill and perform military duties, 
let it be said that he does quite as much studying as 
the student of the non-military school, and does it 
with clearer head by reason of his regular hours and 
abundant exercise. 

There is an hour or so of recreation that figures in 
his day’s routine also, and what it lacks in length is 
compensated for by the extra zest that is lent to it by 
the close attention to duty during the rest of the day. 
The cadet finds time also to distinguish himself in 
athletics. As.a matter of fact, the military instruc- 
tion by its enforced system might almost be said to 
create the time it uses, and it in this way trenches in 
no way on the time for the other important things of 
a boy’s education. 

All that has been said so far has been with reference 
to the military instruction as a means of teaching 
boys to become effective citizens. The government, 
however, regards this military instruction as an end 
in itself, for it appreciates the value to a nation de- 
pendent largely on its citizen soldiery in time of war, 
of having so many of its youth each year well trained 
in the soldier’s calling. The government, therefore, en- 
courages this mili- 
tary instruction 
in schools by de- 
tailing officers of 
the regular army 
to a certain num- 
ber of colleges and 
military acade- 
mies in each State, 
and by issuing to 
these schools rifles 
and equipment 
and a liberal year- 
ly allowance of 
ammunition. The 
institutions to 
which officers are 
thus detailed are 
divided into three 
classes, A, B, and 
C, according to 
the extent of the 


military instruc- 
tion they give to 
students. Class C 


comprises those 
which devote the 
most time tothe 


military instruc- 
tion, and regu- 
late the cadet’s 


daily duties by 
the same sort of 
routine in force in 
a military garri- 
son. It is the in- 
struction given in 
schools of this class that it has been the intent of this 
article to describe. 
a 0 


Makes the Water Pump Itself. 


A current motor conceived with reference to its use 
in connection with irrigation has recently been pat- 
ented, and is now being introduced throughout the 
Western States. The mechanical principles upon which 
it is constructed are those of deflection and leverage, 
which until now have never been combined for purpose 
intended. The current pressing against a sheet-irop 
blade resting in the stream and placed at an angle to 
the current, causes the blade to swing back and forth. 
The force generated is communicated through a lever 
back to pumping mechanism or other machinery. 
After lever has reached the limits of its sweep, the 
blade is forced automatically to a reverse angle to that 
formerly occupied, which causes the blade and lever to 
travel in an opposite direction until limit is again 
reached, this performance continuing without introduc- 
tion of any other power than that furnished by the 
stream and without any attendance or supervision. The 
lever or sweep is hinged to supporting timbers; so as 
to make the motor self-adjustable to any stage of water. 
All parts are above water, thereby making it an easy 
task to oil and keep in repair. Tlie expense is confined 
to first cost of plant and installation, and the absence 
cf any cost incidental to operation and maintenance 
makes it the cheapest known irrigating device, and by 
reason of this fact it will doubtless appeal to those in- 
terested. The inventor of this motor is Mr. John 
Roeh, of Spokane, Wash., corner Riverside and Post 
Streets. 
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A NOVEL MOTOR ICE BOAT. 

The motor ice boat shown in the accompanying il- 
lustration was built by Mr. Charles S. Ketcham, of 
Eastport, L..I. The boat-consists of an ordinary scow 
having mounted within it a two-cycle gasoline motor 
of four or five horse-power, 
which is connected direct 
by a belt to a large spiked 
wheel: mounted forward of 
the motor, and adapted to 
engage the ice through a 
slot in the floor of the scow. 
The motor scow is steered 
with a sharpened steel rud- 
der blade on the end of a 
long sweep. This motor 
ice boat is a very simple 
affair that can be con- 
structed by any amateur, 
and yet it is capable of 
attaining a considerable 
speed and giving much en- 
joyment to the owner. 

————-_e-+ eo —___ 

THE HEATON AIRSHIP. 

Since the publication of 
our article last. week in 
which the failure of Heat- 
on’s airship, the. ‘“Cali- 
fornia Messenger,’ was 
chronicled, we have received the two pictures herewith 
published. They show admirably the construction of 
the craft, and indicate that it differs not very widely 
from most gasbag dirigible balloons. To recapitulate 
the information published last week, it may be stated 
that the Heaton airship consists first of a silk gas 
reservoir 76 feet long and 14 feet in diameter, with a 
capacity of 10,000 cubic feet of hydrogen gas, of a 
lifting power of 600 pounds.-. Directly beneath the 
bag is a sheet of canvas, denominated by the inventor 
an “aeroplane,” designed to assist the movement of the 
airship in falling or ascending. The rudder is lightly 
constructed of bamboo covered with sacking, and is 
governed by ropes at the will of the engineer, the air 
current, generated by the rapid revolution of engine 
and propeller, assisting in the prompt control of the 
airship in the line of direction as the operator deter- 
mines. The platform upon which the operator stands 
is built of bamboo rods trussed to the net above by 
linen lines. 

The engine, though generating 20 horse-power, 
weighs, exclusive of propeller, but 55 pounds. It is de- 
scribed as a double-cylinder, 4 by 4, revolving around 
a stationary crankshaft, the propeller blades being at- 
tached to and a part of said cylinders. It is con- 
structed of steel, and the motive power is furnished by 
gasdline. Power is increased by the elimination of 
flywheels, as well as lightness by dispensing with water 
coolers, the cylinders being kept cool by the strong air 
currents generated by the rapid motion in revolving. 
The two fans have each a surface of 8 square feet 
and are 5 feet from tip to tip. 

Oe 

In common with other affairs of life, 
some of the most simple and apparently 
obvious facts of steam engineering have 
only been learned after long experience 
and endeavor in a contrary direction to 
natural laws. Years ago, before the days 
of the distillers on board ship for supply- 
ing fresh water to the boilers, it was the 
practice in the United States Navy to use 
salt water for the “make-up,” i.e., to sup- 
ply the water lost by leakage and other 
wastes. The rule was never to allow the 
salinity of the boiler water to exceed 1% 
per cent of saturation. But, of course, 
it happened more than once that this rule 
had to be broken on account of leaky 
boilers, stress of weather or other reasons 
which make. it impossible or unsafe to 
blow off and replace with sea water. Un- 
der such circumstances the surprising re- 
sult was always noted that the scale de- 
posits were more friable and easily broken 
loose from the sheets and tubes, so that 
cleaning the boilers was an easier task 
than when the salinity had been kept 
down to the prescribed percentage. The 
reason, of course, was that when the sa- 
linity was kept at a low percentage more 
sea water had to be pumped into the 
boilers, which introduced more lime and 
other scale-making properties. The lime 
being thrown down at once, formed a hard 
insoluble scale that could be removed only 
with difficulty. With less seawater intro- 
duced less lime was deposited, hence less 
scale-—Machinery. 

———_—_ - 6 0 4¢~.__ 
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Five of these 
the Mountain Iron, the Adams, the 
and the Mahoning—are on the Mesabi 
the sixth is the Red Mountain 
Eleven other mines shipped 


tons of ore each in the year 1903. 
—the Fayal, 
Stevenson, 
range, in Minnesota; 
group, 


in Alabama. 


A HOME-MADE MOTOR ICE BOAT. 


over 500,000 tons and less than 1,000,000 tons each. 
These were the Biwabik, the Spruce, and the Burt, on 
the Mesabi range; the Pioneer and the Chandier, on 
the Vermilion range, in Minnesota; the Chapin, the 
Cleveland Cliffs, and the Pewabic, on the Menominee 
range in Michigan; the Aragon and the Lake Superior, 
on the Marquette range; and the Norrie, on the Goge- 
bie range. 


Heaton Standing Next to the Frame of His Airship. 
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MOTOR BOAT ENGINES AT THE SPORTSMEN’S 
SHOW. 

‘At the eleventh annual Sportsmen’s Show, now being 
held in Madison Square Garden, New York, the exhibit 
of motor boats and their engines, together with a large 
oval display tank in which 
the boats are shown in ac- 
tion, occupies the entire 
main floor. Although there 
is no great change in the 
construction of the boats 
themselves, there is a de- 
cided increase in the size 
of the gasoline engines 
used on some of the larger 
ones for the purpose of de- 
veloping high speed, and 
the number of cylinders 
used is as high as six or 
eight. 

The accompanying illus- 
trations show several of the 
noteworthy engines on ex- 
hibition. The 250-horse- 
power, eight-cylinder Craig 
engine used in the “Onon- 
tio” when she made her 
record nautical mile in 2 
minutes, 26 seconds (28.42 
statute miles per hour) 
last October is the largest engine at the show. The 
large inlet and exhaust pipes used on this engine are 
noticeable in the photograph. They are 3 and 4 inches 
in diameter respectively. 

The cylinders have a 7%-inch bore anda 9-inch stroke, 
and their heads contain twin inlet and exhaust valves 
mechanically operated by bell cranks worked from a 
single cam shaft on one side. The compression used is 
80 pounds, and the speed of the engine 850 R.P.M. A 
three-bladed, reversible propeller was used with it on 
the “Onontio.” The cylinders are mounted on nickel- 
steel stanchions, the cranks being entirely exposed. 
The bearings and cranks are lubricated by wick oilers. 
The crankshafts, of which there are two coupled to- 
gether at the center, are 2% inches in diameter. They 
are of nickel-steel, hollow-bored. The bedplate, bell 
cranks that operate the valves, and a number of other 
smaller parts are made of manganese bronze. 

The total weight of the engine is 3,520 pounds. 
Variable make-and-break igniters are used on this en- 
gine, the current being supplied by two magnetos 
driven by bevel gears. The two four-cylinder engines of 
which it is composed are thus independent even to 
their ignition current supply. Separate carbureters 
supply each also. 

Another engine built on somewhat the same lines as 
the Craig is the new 100-horse-power, six-cylinder 
Standard, which has 8x10 cylinders and develops its 
power at 300 R. P. M. This engine has its valves in 
a valve chamber beside the cylinder. The inlet yalve 
is automatic, or suction-operated, and is provided with 
a small piston on its valve stem. This 
piston (which is fitted with one piston 
ring) works in a closed cylinder having 
but two or three small air holes, through 
which the air can escape. Thus it forms 
an air dash pot and keeps the valve from 
seating too heavily. 

An extra set of cams permits of run- 
ning backward. Three of the cylinders 
are fitted with auxiliary valves for letting 
in compressed air for starting and re- 
versing purposes. A special cam opens 
the exhaust valve during every up-stroke 
of the pistons, and air is admitted during 
every down-stroke, so that the three cyl- 
inders form a single-acting compressed- 
air motor under those conditions. As 
soon as the other three cylinders begin 
to fire, the air is shut off and the whole 
engine is run on gasoline. Sufficient air 
is carried, at a pressure of 75 to 100 
pounds per square inch, to run the engine 
two or three minutes this way alone. 
The air is compressed by an air pump 
driven by an eccentric on the crankshaft. 
The starting and reversing feature makes 
a clutch and reverse gear unnecessal'y, 
as the engine can be started and reversed 
under load. 

The 150-horse-power Simplex engine of 
the “Challenger,” which boat covered a 
mile recently in Florida at the rate of 
29% miles an hour, consists of eight cyl- 
inders cast in pairs and bolted to a single 
aluminium crank case. The crankshaft 
is a steel forging of generous size. The 
bore and stroke of the cylinders are 61% 
and 6% inches respectively, and the com- 
pression used is 95 pounds. The motor 


There were six mines in the United 
States which produced over 1,000,000 


THE HEATON AIRSHIP IN FLIGHT, 


develops its full power at 800 R. P. M. 
It is fitted with jump spark ignition from 
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storage batteries and two spark coils, the secondary 
current being distributed to the various spark plugs by 
means of two high-tension distributers. The oil is 
Kept at a certain level in the eight compartments of 
the crank case by means of a special oil pump. A 
small scoop on each crankpin box dips into the oil and 
raises a small quantity of oil at every revolution, pour- 
ing it into a trough in the upper part of the case, which 
directs it to the bearings. The sight-feed oilers at the 
top of the engine also oil the bearings and cylinders. 
A single automatic carbureter supplies all eight cylin- 
ders. In this carbureter the main air passage is very 
small, and the auxiliary air enters through specially- 
shaped passages determined by ex- 
periment and so shaped that the 
rate of admission of the air varies 
with the speed of the motor. The 
motor has all the improvements 
suggested by a large automobiie ex- 
perience, such as the ends of the 
exhaust-valve springs being passed 
through holes in the valve stems 
instead of being secured by a 
washer and pin, for example. It is 
set at an angle of 5 deg. in a boat, 
but the special oiling system as- 
sures a liberal supply of oil to all 
bearings, without too much oil at 
the lower end and consequent foul- 
ing of the spark plugs. 

The two six-cylinder engines 
shown by the Gas Engine and 
Power Company, of this city, were 
two of the finest and best-finished 
engines at the show. This com- 
pany’s product, both motor boats 
and automobiles, is sold under the 
name “Speedway.” Two types of 
four-cycle motors, besides sev- 
eral small two-cycle engines, are 
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One of the novel motor boats on exhibition was 
shown by the Electric Launch Company, of Bayonne, 
N. J. The motor of this boat was placed forward of 
the cockpit in the bow of fhe boat, and the cockpit con- 
tained four small seats with aluminium backs, such 
as are seen on automobile racers. The steersman is 1n- 
tended to sit directly back of the motor, and the whole 
layout is much the same as on an automobile. The 


Panhard boat was constructed on similar lines, although 
the motor in this instance was not placed so far for- 
ward. This design does not appear to be as good as 
the usual one, in which the motor is placed in the 
center of the boat; for with the motor in the bow, the 


manufactured by it. The most in- 
teresting engine on exhibition is the 
six-cylinder four-cycle motor with 
elliptical brass water jackets. The 
inlet and exhaust pipes pass up 
within the jackets, and the only 
pipe or piece of machinery exposed 
besides the cylinder is the rod that 
operates the rocker on top for open- 
ing the exhaust valve. The inlet 
valves are automatic, and, with the 
exhaust valves and spark plugs, are 
located in the head. The contact 
maker is on a vertical shaft at the 
rear end of the motor. Individual 
spark coils with tremblers are used. 
The cylinders are mounted upon 
steel stanchions instead of on the 
crank case. The bore and stroke 
are both 6 inches, and the motor 
develops 60 horse-power at 900 


42 Hi. P. “ Speedway ” Engine, Showing Carbureter and Reverse Gear. 


R. P. M. The other four-cylinder motor is of the 
standard automobile type, with individual, integrally- 
cast cylinders bolted to the crank case. with mechani- 
cally-operated inlet and exhaust valves, single car- 
bureter, jump-spark ignition, etc. It has a 4%-inch 
bore by 5-inch stroke and develops 42 horse-power at 
900 R. P. M. The company also builds a 7-horse-power 
two-cylinder, a 101% and a 21-horse-power three-cylin- 
der, and a 14, 28, and 60-horse-power four-cylinder 
motor of this type, as well as a 90-horse-power six- 
cylinder. A 3-horse-power single-cylinder and a 6- 
horse-power double-cylinder two-cycle engine are also 
manufactured. 


>t 


60 H. P. “Speedway ” Motor Boat Engine Fitted With Brass Water Jackets. 
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boat is liable to be topheavy in a seaway, and the motor 
also is difficult to get at for adjustments. 

The Standard Company also exhibited a novel elec- 
tric lighting and refrigerating plant for yachts, con- 
sisting of a 5-horse-power, single-cylinder gasoline en- 
gine combined with an air-compressing cylinder on one 
side and a jacketed air-expanding cylinder on the other, 
the three-throw crankshaft being -direct-connected to a 
2-kilowatt dynamo. The air, compressed in one cylin- 
der to 75 pounds to the square inch, is sent through 
a system of cooling coils and then expanded in the 
expansion cylinder, which reduces its temperature to 
about 15 degrees below zero, while consuming only a 
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small fraction of a horse-power in the transformation. 
The cold air is discharged into a refrigerating tank, 
which, if of 100 cub. feet capacity, will be kept at a tem- 
perature of 16 degrees.. If desired, vessels of water 
placed in this tank can be frozen, in order to keep the 
tank cool while the plant is not running. This plant 
is an accessory that will be found very convenient Ly 
yachtsmen. 
oo 
Raisins. 

Soak some raisins in water and examine them. With 
in the thin skin is a soft pulp, in which several small 
seeds lie. The fruit appears to be one-celled, but when 
quite young was two-celled, the di- 
viding wall’ disappearing as the 
fruit ripened, and forming part of 
the pulp. It is superior, no trace 
of a calyx being discernible at its 
apex, and may be classed as a berry, 
although the berry is usually in- 
ferior. The pulp has a sweet, slight- 
ly acidulated taste, but the small, 
hard, pear-shaped pips are astrin- 
gent, as is also the skin. 

Raisins are the dried fruit of the 
grape-vine, and are produced chiefly 
in Spain, although vines are culti- 
vated in many other’ countries 
(Italy, California, Australia, Greece, 
etc.). They are usually partially 
dried on the vines, the stalk being 
twisted or broken to prevent mois- 
ture from reaching them, and the 
drying completed in a warm room. 
They are packed for exportation 
either in bunches (muscatel rais- 
ins from Malaga) or loose (Valci- 
cia raisins). Sultanas are a small, 
seedless variety of grape, exported 
from Smyrna, and currants a still 
smaller variety, exported from the 
islands of the Grecian Archipelago. 

Raisins are slightly laxative in 
their action, as, indeed, most fruits 
are that contain abundance of su- 
gar. They contain about 25 per 
cent of water, 65 per cent of sugar 
(dextrose and levulose), and 1.4 
per cent of acid, chiefly present as 
potassium bitartrate. If kept for a 
long time the water evaporates, and 
crystalline nodules of sugar or po- 
tassium bitartrate make their ap- 
pearance.—Pharmaceutical Journal. 

— > 4 

A huge project for the perfection 
of the drainage system of the city 
of London is being prepared. This 
undertaking has become necessary 
owing to the fact that the metropolis 
is increasing in size at the rate of 


250 H. P. Craig Marine Engine, Which Made a Record Mile in the “ Onontio.” 


1,000 houses per month, and the existing facilities are 
not sufficient to cope with the requirements. This new 
scheme involves the construction of 300 miles of main 
and flood sewers. At the present time London is not 
provided with two systems of drainage—one for houses 
and the other for streets. The result is that when there 
is an abnormal rainfall, floodings invariably follow, and 
the contents of the buildings are considerably dam- 
aged thereby. It is anticipated that the new scheme 
will occupy from four to five years to carry out, at an 
expenditure of $35,000,000. The underground works 
will cost $15,000,000, and when the enterprise is com- 
plete, London will be one of the healthiest cities. 
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CURIOUS FISHES OF THE DEEP SEA, 
BY DR. SANDERSON CHRISTISON. 

That one animal can devour another twice its own 
size, at a single swallow, is a statement that may seem 
to the uninformed to be as incredible as any fish 
story ever invented. Nevertheless, it is true of certain 
tishes. So far as known, such fishes are inhabitants of 
the deep seas, where utter darkness perpetually pre- 
vails, with an unvarying temperature almost as cold 
as ice, and a pressure ranging, according to depth, 
from a quarter to three or four tons upon every square 
inch of their body surface. 

The deep sea is commonly regarded as commencing 
where the rays of sunlight cease to penetrate, which 
is estimated to be less than twelve hundred feet below 
the surface, and may extend to twenty times that dis- 
tance, or even much more, down to the bottom of the 
ocean. Fishes have been dredged from below twelve 
thousand feet. Under such diverse conditions of life, 
we would naturally expect that their respective in- 
habitants would present considerable difference in their 
structural particulars, and also in their habits. To a 
considerable cxtent such is the case. But in this con- 
nection we meet with some surprises of quite a remark- 
able character, and which seem to oppose the current 
evoiution theory. For example, instead of the total 
darkness invariably abolishing the organs of vision by 
disuse, we find that the deep-sea fishes commonly pos- 
sess eyes, while only a few are blind. In this connec- 
tion it may be remarked that some surface-water in- 
habitants are also blind. There are evidences, however, 
which appear to be characteristic qualities of deep-sea 
fishes, namely, weak connective tissue and extremely 
delicate fin muscles, indicating still-water conditions; 
also thin fibrous bones, full of cavities, indicating high- 
pressure conditions. While these peculiarities are 
doubtless well adapted for deep-sea life, an idea of 
their unfitness for superficial waters may be gleaned 
from the following extract from Dr. Alcock’s recent 
book, which records his observations as naturalist to 
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CHASMODON NIGER (CARTER). 


Fish 656 inches long containing in its stomach a fish 1014 inches long. 


CHASMODON NIGER (CARTER). 
Top view of 65-inch fish with 1014-inch fieh in its stomach. 


the ship “Investigator” of the British navy. He says: 
“When a deep-sea fish is brought to the surface, how 
gradually and carefully soever, its bones are often like 
so much touchwood and its muscles like rotten pulp, 
while its eyes are burst from its sockets, and its vis- 
cera are often blown out of the body cavity by the ex- 
pansion of the air bladder.” It frequently happens that 
deep-sea fishes are found floating helplessly 
on the surface of the ocean, with large prey 
in their stomachs. Their appearance under 
these circumstances is accounted for by the 
efforts of their struggling victims to escape 
from their jaws, causing them to ascend be- 
yond the horizontal zone which they usual- 
ly inhabit. ‘This explains,’ observes Gun- 
ther, “the fact that all the specimens known 
of Saccopharynx and Melanocetus—deep-sea 
fishes with the same extensile stomach as 
Chiasmodus—were found with large fishes in 
their stomachs. The specimens swallowed 
were found in each case to be in a very early 
state of digestion.” 

Yet, in a general way, the structural forms 
of deep-sea fishes are identical with certain 
fishes familiar to surface waters, so that they 
are regarded as simply being adaptations of 
existing surface-water species, and not a 
special order by themselves. 

It appears that many surface-water spe- 
cies stray into the deep seas; and while the 
shift from the one environment to the other 
is necessarily through a graded course, it is 
a mystery why any should ever have re- 
mained under such unfavorable conditions. 


1.—Paroneirodes glomerosus. 
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Such a naturalization would seem to be a reversal of 
the most natural kind of selection, and there appears 
to be no theory to account for it. 

In addition to the extraordinary rapaciousness of 
certain deep-sea fishes, there are many which are re- 


LIOCETUS MURRAYI (GUNTHER). 
A fish less than 4 inches long with a fish in its stomach 74 inches long. 


markable for their possession of illuminating organs. 
These attributes are not limited to deep-sea fishes, but 
among these fishes there are examples which eclipse 
anything elsewhere found. With the exception of the 
so-called “lures” of deep-sea fishes, their luminous or- 
gans appear to be modified mucous glands, which pro- 
duce the “phosphorescent” light. These are said not to 
exist in the small-eyed fishes, which, instead, possess 
sensitive organs of touch; and while they are com- 
monly absent in the blind fishes, some possess them 
highly developed, as in the Benthobates moresbyi. But 
illuminating power may exist without phosphores- 
cent glands. For example, in the Leptoderma affinis, 
which has eyes resembling goggles, there are no phos- 
phorescent glands, but its skin gives off a luminous 
bloom. In the Ipnops, the two eyes are flattened out, 
covering the whole top of the head, and are luminous in 
life. In the Orthoprora, the luminous body covers the 
end of the nose, like the headlight of an engine. The 
deep-sea “angler” or ‘“sea-devil” has a rod-like barbel 
rising from its head and ending in luminous filaments, 
which are supposed to act as lures for other fishes. 
According to Gunther, fishes have frequently been taken 
from the stomach of the ‘angler’ quite as large as it- 
self. It is commonly from three to six feet long. 

The little Melanocetus, which is illustrated here, is 
not quite four inches long, but contains in its stomach a 
fish seven and a half inches long, rolled up spirally 
into a ball. This fish is also remarkable for having a 
vertical mouth. According to Gunther, three speci- 
mens of the Saccopharynxz (a deep-sea eel several feet 
long) were found floating with fishes in their stom- 
achs which many times exceeded the length of their 
destroyers. The Plagyodus ferox is about six feet long 
and very ferocious. From the stomach of one were 
taken several octopods, crustaceans, a young brama, 
twelve young boar fishes, a horse mackerel, and one 
young of its own species. Ope peculiarity is that it has 
ribs symmetrically arranged ‘the whole length of. its 
abdomen. The Odontostomus atratus is‘a rapacious fish 
whose teeth are so large as to prevent its mouth from 
shutting. The specimen in the illustration has swal- 
lowed a cuttlefish, “whose breadth is much in excess of 
its own body.” A remarkable peculiarity is that its 


2.—Notoscopelus resplendens. 


8.—Corynolophus Reinharatt, 
SOME PHOSPHORESCENT FISHES OF THE DEEP SEA. 
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eyes, which are lateral, can be turned to look upward. 
The specimen of the Chiasmodus niger here illustrated 
is six and five-eighths of an inch long, but contains a 
fish in its stomach which is ten and a half inches long. 
The stomach of the devourer is stretched as thin as 
gold-beater’s skin. It has hooked teeth, and teeth 
which cross each other from opposite sides of the mouth. 
The teeth of these rapacious fishes of the deep sea usu- 
ally point backward. According to Gunther, the fish, 
after having seized its victim with its capacious and 
very movable jaws, partly presses it down as a snake 
would do, and partly draws itself over it. The prey 


is received into an esophagus and stomach, the mem- 


branes of which are extensible as an India-rubber 
pouch, and which, therefore, may “contain a body twice 
or thrice the size of the destroyer. The empty stomach 
is contracted and folded up, and projects but little below 
the abdomen.” 

The color of deep-sea fishes is commonly black or 
dark brown. But although it is claimed that light 
is essential to the formation of colors, some deep-sea 
fishes are scarlet in parts, or uniform réd or rosy. 
Others are silvery white, while according to Alcock the 
Neocopelus is “one dazzling sheen of purple and silver 
and burnished gold, amid which is a sparkling con- 
stellation of luminous organs.” 

The bottom of the deep sea is apparently devoid of 
plant life except perhaps in the form of bacteria. There 
is, however, an abundance of slime comprising animal- 
cules, which are constantly rained down from the upper 
strata, and which constitute the food of the toothless 
fishes. And as if to demonstrate the limited and cir- 


cumscribed influence of environment, we here also find 
crabs, prawns, crayfish, shrimp, lobsters, mollusks, star- 
fishes, sea-urchins, corals, sponges, protozoa, etc., which 
are not only identical in all essentials with shallow- 
water specimens, but also with specimens of the re- 
motest geologic showing. 

Much yet remains to be learned of the deep seas, for 


LAMPROGRAMMUS NIGER (ALCOCK). 


Indian * Fire-fish *? with row of luminous scales, 


ODONTOSTOMUS HYALINUS (COCCO), 


Fish containing cuttle-fish broader than itseif. 


only within the last fifty years have they begun to be 
explored at all extensively. 
———___s+>o——_——_—_——_—_— 

A unique feature of a snowbound train recently was 
the setting up of telephonic communication between it 
and the outside world. The train became stalled in 
deep drifts in a small village some 25 miles from 
Buffalo. So deep was the snow that it was impossible 
for the passengers to leave the train. One of the pas- 
sengers jocularly remarked that he would 
telephone home for his dinner. A telephone 
expert who was present heard the remark 
and afterward left the train, found a line 
man and some wire in the village, and in 
two hours had a telephone installed in one 
of the cars. The instrument was connected 
to one of the long-distance lines, and for 
the fifteen hours the train was stalled it 
was kept in almost constant operation by 
the passengers, who talked easily with 
friends anywhere from 10 to 200 miles 
away. 

_———s+- eo 

Wood Preservative and Dry Rot Remedy.— 
Dissolve 15 kilos of trinitrophenol in a ves- 
sel in 35 kilos of hot water, and after the 
solution obtained in this manner has almost 
cooled, gradually enter 20 kilos of soda lye 
of 15 degrees Be., with continued slow stir- 
ring. By the addition of dyestuffs any de- 
sired color can be produced, This prepara- 
tion has an excellent antiseptic action, and 
is a radical remedy for the eradication or 
prevention of dry-rot, delaying the rotting 
or molding of wood most effectively.—Der 
Chemisch-Technische Fabrikant. 
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RECENTLY PATENTED INVENTIONS, 
Electrical Devices. 


AUTOMATIC ALARM-TELEGRAPH.—A. 
D. SHAw, New York, N. Y. The inventor’s 
principal object is to provide an instrument so 
constructed that when it is set to sound an 
alarm whenever burglars break into a house 
supplied therewith the circuit connecting the 
instrument with the door or window or other 
opening will be kept open until the time of 
the entry of the burglar, thus obviating the 
waste of the battery by which the current 
which operates the instrument is furnished and 
preventing the instrument from becoming in- 
operative through exhaustion of the battery. 


ELECTRIC: TEMPERATURE-ALARM.—C. 
IP. HepPLer, Smithton, Pa. The objects of this 
invention are to provide an alarm which will 
be adjustable, so that it may be set for any 
desired temperature, which will be entirely 
automatic in operation, and which will be use- 
ful to a large number of different kinds of 
manufacturers—for instance, distillers and 
brewers, bakers, confectioners, etc. 


THIRD RAIL.—L. T. CrAptrrez, Crandon, 
Wis. Mr. Crandon’s invention has reference 
to third rails, his more particular object being 
to produce a third rail which is made in 
sections which are energized independently of 
each other, the only portion of the rail en- 
ergized at a time being that immediately under 
the car. 


CONNECTION-BOX.—E. R. Le MAngQuais, 
New York, N. Y. The principal object of this 
invention, which relates to an outlet junction, 
cut-out, or connection-box for electrical wiring 
intended especially for buildings, is to form the 
box so that it may be constructed of parts 
which when kept continually on hand may be 
assembled two or more together to form a box 
of any size. This enables a contractor to 
quickly, cheaply, and conveniently assemble a 
box of the precise size necessary to the par- 
ticular job on hand. 


AUTOMATIC ELECTRIC RAILWAY-SIG- 
NAL.—W. S. Jackson, Hoboken, N. J. This 
invention refers to signals especially designed 
for use in connection with single-track trolley- 
railways whereon cars are adapted to travel in 
opposite directions on the same track, although 
the improved devices may by modification in 
the system be employed on double-track rail- 
roads and on other kinds of railways than trol- 
ley-roads. One purpose is to provide an im- 
proved form of semaphore-controlling mechan- 
ism by whicb a number of cars traveling in 
the same direction may be admitted to a ‘‘block” 
or section of the railway in order to meet un- 
usual demands of traffic in one direction over 
the railway. 


Of Interest to Farmers. 


TREE - PROTECTOR.—J. A. Perrovu, Los 
Angeles, Cal. The invention is especially ap- 
plicable for use in growing eucalyptus-trees 
which are set out in great numbers for com- 
mercial purposes when very small and need pro- 
tection against rabbits and other small ani- 
mals until growth-has attained the height of 
about two feet, after which the trees are sel- 
dom molested owing, probably, to increased bit- 
terness of taste. When a plantation has 
reached this stage, the protectors can be taken 
away and used in other places. 


MOWER-BAR.—O. R. Coz, Windham, N. Y. 
The object in this case is to produce a mower- 
bar of simple form which is so constructed as 
to prevent injury to the knives. A_ special 
object has been to provide an arrangement 
which tends to reduce the force necessary to 
actuate the knives and also minimize the danger 
of clogging or choking the knife. The inven- 
tion relates to mower or cutter-bars such as 
used in the construction of mowing-machines 
and harvesters, 


Of General Interest, 


LACE-CARD.—J. W. Wo.rr, Ruralhall, N. 
Cc. Mr. Wolff’s invention is an improvement 
in cards especially designed for application to 
lace already wound, although it may be em- 
ployed in winding lace on the card. The im- 
proved.card may be employed for holding rib- 
bon, tape, and the like, and the clips used 
for fastening the ends of ribbons, tape, etc., 
as may be desired. 


SUPPORT.—H. B. WrentTwoRrRTH, Middleboro, 
Mass. The invention relates to supports, and 
more particularly those adapted for use in con- 
nection with the horns of phonographs and the 
like. Its principal objects are to provide a 
simple and effective support which may be 
folded into compact form. When not in use 
the horn may be removed from the hook, the 
arms folded together until they are parallel to 
one another, and the head, standard, and base 
separated, the support then occupying but little 
space. 


WOVEN PILE FABRIC.—H. Sarartan, 
Yonkers, N. Y. The object of the present in- 
vention is to provide a woven pile fabric in 
which the piles extend in one direction and a 
long pile can be used and at the same time 
an exceedingly-strong fabric can be readily pro- 
duced on a loom of simple construction. The 
invention relates to woven pile fabrics such 
as shown and described in the Letters Patent 
of the United States formerly granted to Mr. 
Sarafian. : 


APPARATUS FOR MAKING BISULFITE.— 
G. A. STEBBINS, Watertown, N. Y. The bi- 


sulfite liquor made by this apparatus is in- 
tended for use in conjunction with steam at 
high temperature for making wood-pulp and 
the like. The apparatus admits of general use, 
but is peculiarly applicable in instances where 
it is desired to pass the sulfurous gases 
through a basic solution so as to form the 
bisulfite liquor. The principal objects are to 
provide for cooling the gases and liquor during 
the process of its manufacture and to so dis- 
tribute the gases as to expose a large surface 
thereof to the basic solution employed. 


SELF-ADJUSTING PUMP-PLUNGER, — J. 
Reip, New York, N. Y. The improvement re- 
lates to plungers having metal or fiber pack- 
ing, and especially adapted for hot-water 
pumps in heating systems. One purpose is to 
so construct the plunger that it will always 
remain in the center of the water-cylinder of 
the pump, thereby providing a water-cushion 
between the outer periphery of the plunger and 
the inner surface of the cylinder, thus prevent- 
ing any wear on the latter. 


APPARATUS FOR RAISING LIQUIDS 
FROM DEEP DRILLED WELLS.—T. F. 
Moran, DeYoung, and F. J. Mosmr, Kane, Pa. 
This invention admits of general use, but is 
particularly adapted for service in deep drilled 
wells that have a small diameter and in which 
the liquid is comparatively shallow, frequently 
failing to afford necessary submergence to seal 
the air without forming the liquid into a col- 
umn of sufficient height above the level of the 
liquid in the well, so that it can be raised 
“plunger-like’’ from the well to the surface of 
the earth by the rapid and violent action of 
the air at high pressure. 


DRAWING INSTRUMENT.—J. Horrmann, 
New York, N. Y. In this instance the inven- 
tion relates particularly to improvements in 
T-squares or right-line rules, an object being to 
provide a device of this character so constructed 
that it may be slid over a drawing without 
danger of blurring ink-lines that may not be 
dry, thus resulting in a saving of time in 
making drawings. 

VALVE.-—C. P. Caruin, Chicago, Ill. Mr. 
Carlin’s inventicn relates to improvements in 
pressure-actuated valves, the object being to 
provide a valve of this character having very 
few and simple parts not liable to get out of 
order and that may be made at a comparatively 
small cost. In case this valve is used with an 
upright pipe the spring may be omitted and 
the valve closed by gravity. 


GLASS-MOLD.—J. F. Buzsy, Royersford, 
Pa. This mold is especially designed for mold- 
ing glass insulators for wiring systems. Means 
are provided whereby a hole entirely through 
an article can be molded; also, means whereby 
another hole extending from the exterior sur- 
face of the article to the first hole can be 
efficiently formed. Also means for locking the 
mold parts together and for simultaneously 
unlocking the mold parts and withdrawing 
one of the cores are provided. 


ADIUSTABLE INDEXING-CLIP. — C. C. 
SmitTH, Exeter, Neb. In carrying out this im- 
provement the object is to provide an article 
capable of being quickly attached to a leaf 
of a book or a card, the clip being so con- 
structed that its biting edges shall tightly 
grasp the leaf in such manner that it cannot 
be accidentally dislodged or pulled therefrom 
and neighboring cards or leaves cannot acci- 
dentally slip under or catch thereon, yet said 
clip can be immediately removed from one 
sheet or card and placed upon another. Per- 
haps the most important use for the clips 
is in connection with books or card-files, where 
by their symbols, colors, shapes, or positions 
they designate different cards, leaves, or divis- 
ions, so that such may be immediately picked 
out or referred to without handling other 
cards, ete. 


Heating and Lighting. 

HEATER.—W. Ricutrer, New York, N. Y. 
The improvement relates to stoves such as are 
used for heating purposes and employing gas, 
vapors, or other oil fuel; and its object is to 
provide a heater which is durable in construc- 
tion and arranged to provide a large heating- 
surface in a comparatively small space and to 
produce a proper circulation of the air and 
thorough heating thereof. 


Household Utilities. 


AWNING-LIFT.—H. T. Apams, New York, 
N. Y. In this case the invention relates to 
awnings and admits of general use, but is 
peculiarly adapted for service in connection 
with awnings of the kind usually lifted at will 
by hand. ‘The awning operates on the principle 
of a spring shade roller and is self-raising, 
the power of the hand being partially applied 
while the awning is being lowered. This en- 
ables a person to handle it with little exertion 
and lessens danger of an accident caused by 
the frame being dropped too suddenly into 
lowermost position. A comparatively heavy 
awning can be safely manipulated by a child. 


CLOSING DEVICE FOR WINDOWS.—W. 
S. Don, Jersey City, N. J. The object of this 
invention is to provide a new and improved 
device for automatically closing a window 
when it begins to rain. The device is very 
simple and durable in construction, is not 
liable to get out of order, and is always in 
proper position to immediately close the win- 
dow when it begins to rain, so that the win- 


dow fs automatically closed. In combination 
with the window-closing device are means for 
controlling it, these means normally holding 
the device in an inactive position and being 
sensitive to hydroscopic changes for releasing 
the closing device. 

SINK-TRAP ATTACHMENT.—A. Savarp, 
Omaha, Neb. The aim of the inventor is to 
provide a simple kitchen-sink attachment 
whereby the solid matter can be flushed directly 
into the trap in opening a suitable lid and 
within which is held a receptacle adapted to 
catch the solid matter, which receptacle can 
be readily removed to be emptied at suitable 
times. By this means the sink may be always 
kept clean and sightly, and when desired to 
clean the sink a simple lid is raised to re- 
move the garbage-collecting receptacle. 


Machines and Mechanical Devices. 


INKING APPARATUS.—F. E. Kemper, Bos- 
ten, Mass. The object of the present invention 
is to provide an inking apparatus arranged to 
insure an even and uniform distribution of the 
ink or color to permit of feeding more or less 
ink or color to the printing-cylinder for mak- 
ing a lighter or heavier impression. The pres- 
ent is a division of the application for Letters 
Patent of the United States for a multicolor 
printing press, formerly filed by Mr. Kempf. 


APPARATUS FOR RECOVERING MIN- 
ERALS.—F. S. Prouty, San Francisco, Cal. 
One of the principal objects of the invention 
is to effect the recovery or separation of gold 
and other minerals from the detritus or mix- 
tures of water and earthy matters containing 
the same without the employment of an amalga- 
mating substance, as quicksilver, for that pur- 
pose and also to overcome numerous disadvan- 
tages and objections found to exist with other 
apparatus or means hitherto devised with like 
objects in view. 


VENDING-MACHINE.—W. McC. Mack, 
West Buxton, Maine. The invention relates to 
improvements in coin-controlled machines for 
vending cigars or like articles; and the object 
is the provision of a machine having a simple 
means for preventing the operation of the 
machine by the insertion of a coin or other 
device other than the coin for which the ma- 
chine is adapted, and, further, to so con- 
struct the device that only one cigar can be 
delivered at a time. 


PATTERN FOR CASTING GEAR-WIEELS. 
—T. W. Lowe, Stockton, Cal. In this case 
the object of the invention is to provide a new 
and improved pattern for casting gear-wheels 
and gear-racks arranged to permit the forma- 
tion of gear-wheel patterns of any desired 
diameter, shape of teeth, pitch, etc. to insure 
casting of properly-meshing gear-wheels in a 
very simple and economical manner and with- 
out the use of the expensive gear-wheel pat- 
terns now employed. 


MASSAGE APPARATUS.—J. C. JOHANSEN, 
Osterbrogade 22, Copenhagen, Denmark. The 
present invention concerns a _ mechanical 
massage apparatus of special construction 
which makes it possible to use the apparatus 
for several different kinds of massage and 
which permits that the extent of the move- 
ment may easily be adjusted as_ required. 
When the invention is applied it is supposed 
to be affixed to an axle pliable when required, 
which rotates quickly, driven by a motor, a 
treading mechanism, or other power of trans- 
mission. 


Prime Movers and Their Accessories. 


VALVE.—J. J. DuNwoopy, New York, N. Y. 
This invention relates to valves, and more 
especially to valves designed, primarily, for use 
on steam-pipes, but adapted for use in con- 
duits for any fluid which does not have cor- 
rosive action upon the cylinders of the valve. 
One object is to provide a valve which is so 
constructed that the gland or stuffing-box or- 
dinarily employed around the valve-stem to 
prevent escape of steam or other fluid between 
the valve-stem and casing may be dispensed 
with without allowing any escape of steam 
around the stem. A gate seat may be applied 
for use in large power houses to prevent blow- 
ing out of the packing. 


LOW-WATER AND CIRCULATION ALARM 
FOR GASOLENE-ENGINES.—J. ScHOPBACH, 
New York, N. Y. One purpose of the inven- 
tion is to provide an electric alarm adapted 
for use in connection with the water-jacket 
of the cylinders of gasolene and like engines, 
which alarm will automatically act when the 
water in the tank is low and when circulation 
is impeded. Another is to provide a con- 
struction of alarm device for the purpose de- 
scribed which will be exceedingly simple and 
quick and positive in its action, economic and 
readily applied. 


TRACK-SANDER.—A. B. Ports, Chattan- 
ooga, Tenn. The object in this instance is 
to provide a sander arranged to permit of 
being readily changed from a pneumatic track- 
sander to a gravity track-sander to prevent 
clogging of sand in the passage from the sand- 
box to the track to give access to the interior 
of the sand-trap for conveniently cleaning the 
trap and removing obstructions. 

WATER-GAGE.—J. O’Connor, New Orteans, 
La. The aim of the inventor is the provision 
of a gage for steam-boilers and the like which 
is not liable to break as ordinary glass gages, 


and arranged to accurately show to the observ- 
ing engineer the level of water in the boiler 
at all times irrespective whether the water 
is clear or contaminated with oil, sediment, 
and the like and liable to incrust or cover the 
inside of an ordinary glass tube and render 
reading of the glass gage difficult. 


Railways and Their Accessories. 


DEVICE FOR OPERATING CAR-BRAKES. 
—wW. K. SmirH, Werris Creek, New South 
Wales, Australia. In this patent the invention 
relates to an appliance by means of which the 
air-brakes of a railway train can be independ- 
ently applied by a signalman or other person. 
The essential feature of the improvement is an 
adjustable block which can be secured to the 
insides of the rails or to a sleeper, so arranged 
that it can be made to come into operative 
contact with a tap especially provided on an 
extension of the pipe of the engine air-brake. 


BRAKE.—A. E. Prrers and BH. E. Granam, 
Cleveland, Ohio. The invention resides espe- 
cially in the structure and organization of the 
gear for connecting the braking-drum with the 
axle or other mobile part of the car and also 
in the peculiar manner of connecting the mo- 
tor-car With a trailer or trailers, so as to apply 
the brake simultaneously to all of the cars. 
It particularly relates to a brake adapted for 
railway-cars and employing as its operating 
power the momentum of the car. 


VESTIBULE-CAR. J. A. D’HEMECcouURT, 
New Orleans, La. This invention relates to 
vestibules of cars, and more particularly to 
those which extend the full width of the car 
and have the space between the platform and 
outer door closed by a trap. In such a struc- 
ture the ordinary practice is to operate this 
trap from the inside before opening and after 
closing the door, the preparation for egress 
and ingress requiring two distinct operations. 
The principal object is to furnish means for 
simultaneously operating the door and trap. 


COMBINED RAILWAY-CAR TRUCK ANY. 
FRAME.—W. H. Dipuakn, Chrystalsprings, 
Miss. Mr. Didlake’s intention in this im- 
provement is to secure a greater degree of 
safety as regards the separation of the car- 
body from the trucks to give the car a 
steadier motion and more elasticity of springs, 
to secure an easier adjustment of the wheels 
to the truck in turning curves, to lighten 
the construction of the car, and to secure other 
advantages. 


Pertaining to Vehicles. 


LOCK-SHOE.—W. C. Larison, Blossburg, 
Pa. The shoe is placed beneath the wheel and 
the chain attached to some portion of the ve- 
hicle, the side walls of a plate retaining it 
against movement laterally of the wheel. If 
the latter tends to slip or skid upon ice or in- 
clined surfaces engaging projections will grip 
and tend to prevent this, their rounded form 
avoiding undue positive checking in vehicle’s 
advance. If the wheel runs in the shoe, slip- 
ping under this action is avoided by the bring- 
ing of the rib teeth into contact with the sup- 
porting-surface, their sharp edges at once stop- 
ping this movement. Worn projections may be 
readily renewed, and fresh ones secured in 
place which renders other portions of the shoe 
practically indestructible. 


UNICYCLE.—O. JmnsEN, New York, N. Y. 
The invention relates to unicycles, and more 
particularly to those which are power-driven. 
It has for its principal objects the provision 
of a convenient and readily-controlled vehicle 
of this character. The tractive effect is se- 
cured by the forward movement of the weight 
of motor and rider within the wheel and there 
can be no slipping of the latter upon the 
ground. Therefore the machine operates suc- 
cessfully over any surface—such as ice, for ex- 
ample—and will climb grades, its capacity be- 
ing only limited by the power of the motor. 
The main wheel’s great diameter renders it 
useful over rough country, ordinary obstacles 
presenting but slight obstruction. 


TOY.—W. C. Soute, Savannah, N. Y. In 
this patent the invention refers to wheel toys; 
and the inventor’s object in view is the pro- 
vision of a toy of this character which shall 
be novel in construction and have power means 
which, when wound, will operate to propel the 
toy in one direction and automatically react, 
propelling it in the opposite direction. 

DRAFT ATTACIIMENT FOR VEHICLES.— 
G. H. KuuceL, Theilmas, Minn. This inven- 
tion relates to an attachment, which may be 
applied to any kind of a vehicle but is espe- 
cially adapted to two-horse wagons and the 
like. The principal object is to provide means 
for preventing the jar and swinging of the 
tongue which occurs when one of the wheels 
meets an obstruction or is raised for any 
reason. An important feature is the _ pro- 
vision of means for permitting the front axle 
to be swung upon its pivot and also to be 
swung vertically without bringing most of the 
strain upon one of the draft animals and also 
for equalizing the strain upon the animals 
when one tends to take a larger part of the 
load. 


Notu.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir. 
ing theinformation. lm every case it is neces 
sary to give the number of the inquiry. 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 6566.—For the maker of avalve or 
cock with gauge to regulate the flow of liquor or syrup : 
avalve which can separately adjustthe flow at 14, %, 
3{ and full capacity with indicator. 


For hoisting engines. J. S. Mundy, Newark, N. J. 


{Inquiry No. 6567.—For makers of tools for manu- 
facturing cut glass. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Inquiry No. 6568.—for a machine for manufac- 
turing confetti; also a magnetic separator for small 
mills. 


Perforated Metals, Ilarrington & King Perforating 
Co., Chicago. 


Inquiry No. 6569.—For manufacturers of ma- 


chinery for making pulp. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Inquiry No. 6570.—For manufacturers of swivels 
for fish lines. 


Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Chicago. 


Inquiry No. 6571.—For the name of the manufac- 
turer of the “Scymetar Brand Keady Roofing.” 


Sawmill] machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No. 6572.—For parties engaged in the 
grinding of glass, as fine as fiour. 


For catalogues or circuiars to Portuguese-speaking 
countries write J. De La Cerda, 46 Hancock St., Boston» 


Inguiry No. 6573.—For manufacturers of revolv- 
ing 1ans driven by clockwork. 


If you wish to buy patents on inventions or sell 
them, write Chas. A. Scott, 719 Mutual Life Building, 
Buffalo, N. Y. 


Inquiry No, 6574.—For manufacturers of an ele- 
vating freight or store truck. 


Manufacturers of Toys and Automatic Novelties 
please communicate with J. A. Simpson, Port Chalmers, 
New Zealand, catalogues and terms. 


Inquiry No. 6575.—For machines for reginning 
refuse cotton, 


The celebrated ‘“‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 


Inquiry No. 6576.--For the name of the manufac 
turer or patentee of the ‘Little Giant” weli-drilling 
machine by horse power. 

I haveevery facility for manufacturing and market- 
ing hardware and housefurnishing specialties. Wm 
McDonald, 190 East Main St., Rochester, N. Y. 

Inquiry No. 65'77.—For machinery for manufac- 
turing mailing tubes. 

The SCIENTIFIC AMERICAN SUPPLEMENT is publish- 
ing a practical series of illustrated articles on experi- 
mental electro-chemistry by N. Monroe Hopkins. 

Inquiry No. 6578.—For parties to manufacture a 
combination numbering machine and ticket punch for 
registering the fares aud passengers on railroad trains. 

Any metal, sheet, band, rod, bar, wire; cut, bent 
crimped punched, stamped, shaped, embossed, letter- 
ed. ‘Dies made. Metal Stamping Co., Niagara Falls, N.Y. 

Inquiry No. 6579.—For manufacturers of papier 


maché or fiber cord used in re-seating oid-fashioned 
flag chairsin place of flag. 


WANTED.—Electrical engineer to take charge of gen- 


eral electric 1 construction, under chief engineer. Ap- 
plications by writing only. La Chesnaye, 
60 W. 37th St., N. Y. C. 


Inquiry No. 6580.—For makers of “pulsometers,” 
or aglasstube with a small bulb at eitherend,in which 
is placed liquid. 

We manufacture gasoline motor and high-grade ma- 
chinery, castings best quality gray iron. Select pat- 
terns, and Jet us quote prices. Frontier Iron Works, 
Buffalo, N. Y. 

Inquiry No. 6581.—For manufacturers of cotton 
waist-making machines, 

WANTED.—Colonial silverware. Any one wishing to 
sell any authentic silver made in this country during 
the eighteenth century, please communicate with C. A. 
M., Box 773, New York. 

Tnquiry No. 6582. 
turing wood pulp. 

Manufacturers of patent articles, dies, metal stamps 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 


Inquiry No, 6583.—For makers of a lath mill that 
will cut the lath aud do the bolting at the same time. 


—For machinery for manufac- 


WANTED.—Articles to manufacture requiring heavy 
iron casting, where little or no machine work 1s involv- 
ed. Will purchase or manufacture under royalty. Eu- 
reka Foundry Company, Rochester, N, Y. 

Inquiry No. 6584.—For manufacturers of hoods 
for chemical laboratories. 

Manufacturers of Hardware Specialties Contract, 
Manufacturers and will market articles of merit. 

Larimer Manufacturing Company, 
153 S. Jefferson Street, Chicago, I]. 

Inquiry No. 6585.—Wanted, an electric insulator 
for two-way connectors. 

VALUABLE U.S. PATENT FOR SALE.—I will dispose 
of the American rightsof my Patent Thill. A neces- 
sity for farmers and drivers. Price reasonable, Address 
Ilarry Turner, Koolunga, South Australia. 


Inquiry No. 6586.—For 
**Anti-Syphonu Traps.” 


manufacturers of the 


(Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broad way, 
New York. Free on application. 


Inquiry No. 6587.—For makers of lead pencils, 
stamped with name and address, for advertising. 


Inquiry No. 6588.—Wanted, an apparatus for 


making oil from limes. 


Inquiry No. 6589.—Wanted, a counting macbine 
for vehicles which indicates the number of revolutions, 
or miles, by attaching to the wheel, and revolving with 
it; the attachment being by straps and buckles, and not 
with a pin. 


ii/itiaall 


HINTS TO CORRUSPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 


References to former articles or answers should give 
date of paper and page or number of question. 


Inguiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 


Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americen Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 


Minerals sent for examination should be distinctly 
marked or labeled. 


(9543) A. S. L. asks: Will you kindly 


explain the. following peculiar weather con- 
ditions? There was a fall of 2 inches of 
fine snow in this vicinity recently with the 
thermometer at 36 degrees, or 4 degrees above 
freezing, wind from the south, and the snow 
did not melt after falling. Last year we had 
a rain storm from the northeast, with the 
thermometer at 23 degrees, or 9 degrees below 


freezing, and the rain freezing after falling. 
In the latter case the thermometer rose 
slowly. A. The fall of snow when the tem- 


perature at the surface of the earth is above 
freezing is due to the fact that the tempera- 
ture at the altitude of the clouds is below 
freezing. That the snow did not melt after 
falling was due to the cooling of the air so 
that the temperature was soon at freezing. 
The fall of rain when the temperature at the 
surface of the earth is below freezing is due 
to the opposite state of affairs; the tempera- 
ture in the clouds is above freezing, warmer 
than it is below. That the temperature rose 
after the fall of rain took place may be ex- 
plained by the heat which the rain gave off 
in cooling to the freezing point and freezing. 


(9544) H. W. says: Kindly answer 


the following questions in the column of your 
paper entitled Notes and Queries, viz.: 1. 
How is the power of a gasoline engine calcu- 
lated? <A. It is very difficult to accurately 
calculate the power of a gasoline engine. The 
horse-power is equal to the area of the piston 
in square inches, multiplied by the length of 
the stroke in feet, multiplied by the number 
of working strokes per minute, multiplied by 
ithe average pressure per square inch behind 
the piston, divided by 33,000. All of the 
quantities are easily determined excepting the 
average pressure in the cylinder. This will 
vary very greatly, according to the character 
and design of the engine and the richness of 
the mixture, the degree of compression and 
the time of ignition. As a general average, it 
would vary between 50 and 150 pounds. 2. 
To what temperature is the air in the cylinder 
of a gasoline engine heated by the combustion 
of the gasoline? A. The temperature in the 
cylinder of a gasoline engine is even more 
difficult to determine than the average or maxi- 
mum pressures. It would also depend on the 
richness of the mixture, the degree of com- 
pression, the size and shape of the cylinder, 
the efficiency of the cooling jacket, if there be 
any, and the time and character of the igni- 
tion. The maximum temperature probably 
varies between 1,500 and 2,500 degrees; but 
all parts of the mixture might not have these 
temperatures at the same time. 


(9545) H. F. W. asks: In thinking 


of the power of gravitation and the resultant 
weight of objects and incidentally of the power 
of magnetism, electricity, etc, the query arose 
in my mind: “How is weight affected by dis- 
tance from the earth?’ I wondered if this 
had ever been experimented with. I queried 
what is the proportionate loss of weight of ob- 
jects carried to the greatest height attained by 
balloons, say approximately 5 miles. Of course, 
in determining this balances or steel yards 
could not be used; but spring scales probably 
could be used so as to determine the loss of 
weight and the percentage thereof. A. Sir 
Isaac Newton, who died March 20, 1727, fully 
investigated the action of gravitation, and de- 
termined the law of the weight of bodies at 
all distances from the center of the earth. It 
is that the weight decreases at the same rate 
as the square of the distance from the center 
of the earth increases. If anything weighs 
100 pounds at the level of the sea on the 
earth, at twice the distance from the center 
of the. earth that body will weigh only one- 
quarter as much. Taking the surface of the 
earth as 4,000 miles in round numbers fiom 
the center, twice as far would be 8,000 miles; 
at 8,000 miles from the center of the earth, 
the weight which was 100 pounds at sea level 


will have decreased to 25 pounds. At 5 miles 
above the surface of the earth, the change 
of weight will be in the ratio of 4,000? to 


4,005. This decrease is very slight for short 
distances. As you say, it cannot be detected 
with a steelyard. A spring balance would 
give the change of weight if it were delicate 
enough. 


strument actually employed for the purpose, 


since its time of swing depends upon the 
force of gravitation. 


(9546) G. A. D. asks: Will you kindly 
mail me the answer to the following question, 
which is a branch of electro-plating? I wish 
to know how the color termed ‘verdigreen’”’ 
is produced on the surface of brass, or, in 
other words, how I am to produce a color 
which looks as though brass has been buried 
and verdigris has formed thickly on the same. 
I have a number of brass wall plates on 
which are set electric push buttons. The 
plates are 6 inches by 10 inches. A. A green 
coating is obtained upon brass by the use of 
verdigris, which is called in chemistry acetate 
of copper, or by carbonate of copper, or by a 
mixture of the two to the tint desired. This 
is mixed with a light-colored varnish and ap- 
plied to the article with a brush, and the high 
parts are immediately wiped off with a rag 
wet with the liquid in which the varnish was 
dissolved. This may be alcohol. A smooth 
coating should be left. A coating of clear 
lacquer is put over the whole when the var- 
nish is dry. There is no need of electricity 
in doing this. It is a process in lacquering. 
It is more fully described in Van Horne’s 
“Modern Electroplating,’ which we send 
for $1. 


(9547) R.M.G. says: 1. Can you in- 
form me what coefficient of friction to use in 
figuring the power of multiple-disk friction 
clutches ? Surfaces to be cast iron to 
cast iron, running in oil. A. We know 
of no published data giving the coefficience 
of friction on _ friction clutches. For a 
clutch running in oil, we should not consider it 
safe to use a coefficient larger than about 0.05. 
2. Example: How many surfaces would be re- 
quired to transmit, from rest, a torque equal 
to 1,000 pounds pull on a 33-16-inch radius 
(i. e, radius equal to the effective radius of 
the disks)? Clutch disks 8 inches diameter, 
4-inch hole = 37.69 sq. in. effective area. R 
= about 33-16 ins. Pressure on clutch plates, 
100 pounds. <A. Assuming the coefficient of 
friction on the clutch you mention, it would 
require 200 surfaces. 3. What is the better 
way to increase the power—by increasing the 
area, the number of surfaces, or the pressure? 
A. The best way of increasing the power of 
a friction clutch is first by increasing its diam- 
eter, thereby increasing the lever arm through 
which the force acts; second, by increasing 
the pressure; third, by increasing the number 
of surfaces in contact. Increasing the area 
of the surfaces without increasing the pres- 
sure has no effect. 4. Can you refer me to 
some work that treats of this subject fully? 
A. We are sorry that we cannot refer you 
to any work that treats of this subject. We 
think you will find of interest an article on 
clutches in SUPPLEMENT 1448. 


(9548) W. H. D. asks: Have you a 


SUPPLEMENT which fully gives the cubical dif- 
ference in pipes and their capacity for deliver- 
ing water under given pressure or fall, say 
10 feet to 100 feet to run? I confess the most 
abject ignorance of a principle, and I know 
there is one; for instance, the difference in the 
carrying capacity of a % and % pipe, % and 
%, etc. I notice my pipe, % new lead, 35 rods, 
67 feet fall, gave me (old-fashioned milk 
measure) 1 quart in 19 seconds; the decline 
continuous, but I am not helped out on the 
point I am after, for the %-inch lead pipe, 
same fall, only favors me about 5 seconds. 
A. We refer you to an article on the flow of 
water through pipes, in SuPPLEMENT No. 791, 
price ten cents mailed. The question of deter- 
mining a quantity of water which will flow 
under a given head from a long pipe is a very 
complicated one, because the coefficient of 
friction is not constant, but varies with the 
size of the pipe and the velocity of flow. The 
formula which is usually used to determine 
the velocity at the further end of the pipe is 
as follows: 
v J 
h=—xX (l+4fx-—). 
29 d 
Where h = the head in feet. 
v=the velocity in feet per second. 
Y = 82.2. 
=the length of the pipe in feet. 
d=the diameter of the pipe in feet. 
f=the coefficient of friction. 
The value of f varies from 0.008 to 0.006 for 
a 38-inch pipe, as the velocity of flow in the 
pipe increases from 1-10 of a foot per second 
to 20 feet per second; while with a half-inch 
pipe it varies from 0.0150 to 0.006 under the 
same circumstances. From the above you can 
roughly estimate the proper coefficient of fric- 
tion for a given pipe and a given velocity. 
Substitute this coefficient of friction in the 
formula given above, and determine the velocity 
with which the water will issue from your 
pipe at the further end by solving the equation 
for v. When the velocity is known, the quan- 
tity may be determined by the formula: 
Q = 0.78d?v. 
Where Q = the flow of water in cubic feet per 
second, and d@d=the diameter of the pipe in 
feet. 


(9549) M. E. asks: I want a book 
vhat will explain to me how the megaphone 
works. You sent me your catalogue of scien- 
tific books, and I fail to find such a thing in 
it. It is an instrument that will magnify 
sound, somewhat resembles an opera-glass. A. 


A pendulum is, however, the in-j{A megaphone is simply a very much enlarged 


horn, with a mouthpiece into which one may 
talk or shout. The horn directs the sound out 
in a narrow lane in the direction in which it 
is pointed. It is simply a speaking trumpet 
of olden time. employed to direct the sound 
of a phonograph. From this it has passed 
into quite general use by people who need to 
be heard a longer distance than the voice can 
be heard if it spread out from the mouth into 
a sphere, as it will do if not prevented from 
doing so. A megaphone may be made of card- 
board or stiff paper or metal. 


NEW BOOKS, ETC, 


A History oF COLUMBIA UNIVERSITY. 
1754-1904. New York: Columbia 
University Press, The Macmillan 
Company agents, 1904. 8vo.; pp. 493. 
Price, $2.50. 

The present volume was published in com- 
memoration of the one hundred and fiftieth 
anniversay of the founding of King’s College. 
A complete history of any university is of 
value, not only to its alumni, but to the 
general reader as well. The dignified position 
held by Columbia is exemplified in the work 
before us. The foundation of King’s College, 
the various presidents, the development of th 
university, and the graduate and other course’ 
come in for proper attention. 


PouLtrRyY FEEDING AND FATTENING. Com- 
piled by George B. Fiske. New York: 
Orange Judd Company, 1904. 16mo.; 
pp. 160. Price, 50 cents. 

This work includes the preparation for mar- 
ket, special finishing methods as practised by 
American and foreign experts, handling broil- 
ers, capons, water fowl, etc. The book is ade- 
quately illustrated, and will prove useful to 
all who are engaged in the raising of poultry 
for profit. 


Private House ELectric LIGHTING. By 
Frederic H. Taylor. London: Perci- 
val Marshall & Co. N. D. 16mo.; 
pp. 128. Price, 40 cents. 

A popular handbook of modern methods in 
wiring and fitting, as applied to private houses, 
including a chapter on small generating 
plants. The practice is of course English. 


ELEMENTS OF YACHT DEsiaN. By Norman 
L. Skene, S.C. New York: The Rud- 
der Publishing Company, 1904; 8vo.; 
pp. 86. Price, $1. 

This work is a compact and practical pre- 
sentation of the processes involved in design- 
ing the modern yacht. We have long felt that 
there was a place for a work of this character, 
in which modern methods of design and mod- 
ern materials of construction are explained 
and illustrated. The work is not overbur- 
dened with mathematical and theoretical pre- 
sentations, and the methods shown may be 
readily understood by men who are not favored 
with technical training. The various opera- 
tions involved in designing a sailing yacht 
are illustrated by giving the work necessary 
in the design of a 380-foot waterline sloop, 
whose working plans are given in full in sev- 
eral full-page plates. The complete data for 
the design are given in the appendix. 


Lairp & LEE’S VEST PocKET WEBSTER PRO- 
NOUNCING DIcTIONARY. 27,500 Words. 
Chicago: Laird & Lee. 24mo.; pp. 
199. Price, cloth, 25 cents; leather, 
50 cents. 

SuBsect List oF WORKS ON THE FINE AND 
GrapHic ARTS (INCLUDING PHOTO- 
GRAPHY) AND ART INDUSTRIES IN THE 
LIBRARY OF THE ENGLISH PATENT OF- 
FIcE. London: Published at the Pat- 
ent Office, 1904. 32mo.; pp. 374. 
Price, 25 cents. 

This list comprises 2,916 works and (189 
serials, 2,727 text books, ete.), representing 
some 5,373 volumes. The catalogue entries 
relating to these works number 3,645 and are 
distributed under 518 headings and sub-head- 
ings. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
February 21, 1905 
AND EACH BEARING THAT DATB 


[See note at end of list about copies of these patents.] 


Accounting appliance, credit, P. A. McCas- 
key 
Acetylene generator, 


N. Goodyear 


Adding machine attachment C. A. Swigart. 782, 996 
782, 825 


Advertising device, W. C. Carr 
Agricultural implement blade, Ww. J. Miles, 


Jr. 
Air brake handle, W. W. Fuller .... 
Air diffusing device, electric, T. Mahone 
Amalgam, treating alkali metal, Baker & 
Burwell 
Amusement device, F. B. 


Asparagus cutter, J. O. Bowden ... 783,359 
Asphalt machinery, Smith & Kasson «- 783,146 
Atomizer, powder, R. A. Oleshak... -- 783,128 
Attrition mill, L. D. Colley ...........6.. 783,022 
Attrition or other mills, quick release de- 

vice for, .J. Waldron ........ceseeeeee 
Auger dies, double twist, I. W. Smith. 
Automobile canopy, W. F. Kramer..... 


Automobile gear, L. S. Chadwick... 
Automobile power transmission mec 
Ww. Baker ..........se00. 


Awning fastener, G. Schaefer ............. 

Axle lubricating device, vehicle, P. LeSueur 783) 055 
Axle, vehicle, P. Le Sueur .............06 783,056 
Back band hook, A. J. McCord ....... eeee 783,064 


Marcu 4, 1905. 


JOHN F. DRYDEN, 
President, 


‘Will YOU be too late? An applicant 
for a hundred thousand dollars was 
recently rejected by the medical direct- 
ors. He had waited to make application, 


till it was too late. 
Better fix up your application today. 


THE PRUDENTIAL 


Insurance Co. of America 


Write for Application Blank—No Charge 


Scientific American 


Home Office. 


Foot and 
Power 
Screw Cutting 


Star’ 
“Lathes 


Cross 
Feed 
FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MPG. CO, 
695 Water Street, 
Seneca Falls, N.Y., U.S.A. 


MACHINE, SHOP OUTFITS, 


TOOLS*° SUPPLIES 


CATAWOGUE FREE. 


SEBASTIAN LATHE COfUSWerto 


LATHES 


Veeder 
Counters 


to register reciprocating 
movements or revolu- 
tions. Cut full size. 


Booklet Free 
VEEDER MFG. CO. 
Hartford, Coun. 


Cyclometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 


THE B. F. BARNES __ 
14-INCH DRILL 


is adapted for work from 1-16 inch to % 
inch. A strong, substantial, well built 
drill. Plain lever or power feed as desired. 
We build a full line of Drills. AJ] sizes 
furnished in Gangs. Also have 9-inch, 
and 11-inch Screw Cutting Lathes,anda 
24x2-inch Wet Tool Grinder. Catalog S 
on request. 


B. F. BARNES COMPANY, Rockford, III. 


W 


of Wood and Metal Workers, with- 
out steam power, equipped with 


NC 
MACHINER Y —_——-~=0eum_ q 


allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trialif desired. Catalog Free. 


Ww. F & JOHN BARNES CO. 
Established 1872. 


1999 Rusy Sr. ROCKFORD, ILL. 
Days’ Trial 


15 on This 


MARINE ENGINE 


wa | No Cash Payment re- 

{ quired. We pay Freight dis- 

& tance 1000 miles. Spark plugs 

$1.50, guaranteed 365 days; also 
Seco nd-band Engines. 

M’DONALD & ERICKSON 


34 W. Randolph St., Chicago. 


TOOLS AS A TOPIC} 


must be interesting to every handi- & 


\™T00b 
CATALOGUE 


craftsman. ‘There is a mine of infor- f¥ 

mation in 

Montgomery & Co.’s Tool Catalogue Fprortconenra@ 
which enumerates thousands of tools. (ANGE 


Capital handbouk of reference. Pro- 

fusely illustrated. Sent by mail for 

25 cents, discount sheet included. 
MONIT'GOMERY & CO., 

105 Fulton S&t., New York City. 


WOLVERINE | 


SELF STARTING AND 
REVERSING 


Gasoline Marine Engines 


3 to 18 horse power. Launches 
18to%5ft. Write for catalogue. 


WOLVERINE MOTOR WORKS 
Grand Rapids, Mich., U. S, A. 
Brooklyn office, 97 22d St. 


THE PANAMA CANALIS DESCRIBED 


from the engineering standpoint in SCIENTIFIC AMERI- 
CAN SUPPLEMENT 1359. Price 10 cents, by mail. 
City, and 


Munn & Company, 361 Broadway, New York 
all newsdealers. 
THE BERKEFELD FILTER 
The Standard of the World. 
The only tilter removing typhoid 
and cholera bacilli from the 
water. Tested and recommended 
: by Bacteriologists all over the 
world. he greatest invention in the fil- 
ter technic auring the last ten years. 
The filter gives water in small and large 
quantities according tothe sizes. Easily 
cleaned, filter cylinders sterilized by 
boiling jn water. Send for circulars to 


BERKEFELD FILTER CO. 
4 Cedar Street, New Yoru 


GaTALoGuE NE2t 


Bag frames or other articles, attachment 

for, M. & A. Szinn 
Bag mouth closure, T. G. Palmer. 
Baking pan, bread, J. Z. Miller... 
Baling press, W. O. Cumming.... 
Barrel follower, L. Laudenslager.......... 
Basket or crate, folding, A. O. Hubbard... 
Bearing, ball, F. M. Foote 
Bearing, roller, F. P. Hinckley 
Bed, folding, F. J. Hubbard. 
Bedstead canopy support, I. EB. 
Bedstead, metallic, M. Mohr.... 
Beehive cover, E. R. Root 
Beet digger or plow sulky, L. A. Hatch 
Bicycle or tricycle, T. Asbburn 
Binder, H. R. Bunten 
Binder lock, loose leaf, H. Wiedeman 
Biscuit molding machine, 


783,074, 
Blanket. Sleeping, C. M. W. Bikle....... 
Block. See Conerete building bicck. 


Blue burner, Fellberg & Boellert 
Boiler and furnace. Combined 

Hepworth ....cscceveccsees 
Boiler cleaner, F. D. McMillan 
Boiler tube cleaner and actuating means 

therefor, W. L. Casaday 
Book, J. E. Upstone 
Book attachment. Loose leaf, F. Phoenix. 


Book. Manifold sales, L. P. Hardy 

Bottle, C. FE. Goddard.............. 
Bottle, D. J. Higginbotram.............. 
Bottle. Non-refillable, Lederer & De Ford. 
Bottle. Non-refillable, G. A. Hargreaves.. 
Bottles, jars, etc. Metal closure for, A. L. 
Weissenthanner_........ . 
Brake, H. F. von Hagel, Jr............... 
Brake beam fulcrum block, R. P. Lamont, 
782,970, 
Brake shoe, W. P. Taylor..............0- 


Bread mixer and kneader, J. F. Stevens.. 
Brick, tile, etc. Composition for, W. Ma- 


Cc. E. Rhoades 


| 782,972 


783,274 
783,187 
782.850 
783,204 
783,069 


+ 782,981 
- 783,079 


783,118 


. 783;236 
| 782,824 


782,939 


783,075 
782,819 


782,906 


782,986 
182,907 


» 783,191 


783,272 
783,120 


783,265 


783,002 
783,375 


782,971 
783,087 
783,085 


SUIS oe Ges aisare edo wiews ded Ta eee el ee 782,916 
Bricks, etc. Apparatus for handling, W. 

Bie STS@aehe ok oo esscae a ee etiaeleasoeatoaes & 782,853 
Brush, D. C. Pratt..............- -. 783,134 
Brush, ete. Folding, A. O. Craven «+ 783,179 
Brush. Sereen, J. Harris .... - 783,266 
Brush. Varnish, Pratt & Mare - 783,135 
Bucket. Clam shell, G. H. Wil seeees 782,940 
Buckle. Ornamental, E. Bass............ 783,396 
Burglar alarm, G. R. Booth.. eee 783,014 
Burglar alarm, H. Blank......... +. 783,399 
Burner, L. B. & H. B. Webster. « 788,161 
Button, C. A. Murray........cee. se ee eens 783,381 
Cabinet, shaving supplies, J. P. Hird..... 782,963 
Cable spinning apparatus, W. Hildenbrand 783,202 
Calendar indicator, N. C. Garlough........ 782,842 
Cans. Device for protecting fruit in, T. T. 

ATKINSON: oes 632.00. Oe Os sree ees s ee 783,167 
Car brake, J. B. Haug............ceeeeee 782,961 
Car construction. Freight, F. Mathews... 782,979 
Car. Dump, E. Saling........... + 782,927 
Car fender. Street, W. O. Mundy - 782,982 
Car replacer, J. Flynn............ « . 783,254 
Car seat cushion, E. G. Budd.. « 782,823 
Car seat frame, B. F. Fortiner............ 782,841 
Car tandem spring draft rigging. Rail- 

way, J. R. Mitchell..............000e 783,379 
Car. Tramway or light railway, BE. A. Stan- 

VOY esas tead.b, sue lac tie wi eudtis oye cdyafeiese Sinererel esau’ te 783,326 
Carbureting apparatus, J. N. Moehn...... 782,980 
Carpet fabric. Weven, C. C. Stewart..... 783,328 
Cartridge, J. T. Brayton...............64- 783,098 
Cash register, H. S. Hallwood. «» 782,847 
Caster, W. C. Fischer........ . 782,958 
Cement mixer, R. B. Coltri « 783,103 
Cement, ete. Separator 

water from, L. Hatschek 783,196 


Chair. See Metal chair. 

Chandelier. E. Witzenmann............... 783,346 
Check protector, G. W. Beebe.. . 783,171 
Checkrein holder, G. M. Atall............ 783,008 
Chess or draughts board and chess or 

draughts man, A. W. P. Livesey ..... 783,293 
Chest and throat protector, combined, B. 

Ais BROWN {ssc iced a biciee Sots 5 suwiapew aicia'ss 783,173 
Chute, A. M. Acklin. - 783,090 
Clasp;.. F's. HUrsehy ase soc bis secre cess eateaes 783,039 
Cloth pilers, pneumatic tripping device for, 

HA: Smith? <i. den 23:3 --. 782,881 
Cloth. Treating, .. 782,845 
Clothes wringer, . 782,941 
Cluteh. Friction, A. P. Olson............ 782,985 
Coal washers. Automatic valve for, W. M. 

Duncan. seis ecw case ees os ee ee 783,249, 783,250 
Cock for steam cylinders. Drain, A . 

Dolphy. 1:22. ck ced esac eaeacaetaceetivess 782,901 
Cock, water gage, Deem & Rowland -- 783,369 
Coffee pot, T. B. Ferguson.......... +.. 782,956 
Coin separator, W. L. Decker............. 782,832 
Composition of matter for filling the 

grooves of metallic plates, etc, W. S. 

TAMBOR vo sse ee ds oie wid aceace dus 625, 6 8.8 eae weve’ 783,288 
Concentrating apparatus, O. B. Perry...... 783,221 
Concentrators. Actuating mechanism for, 

A. R. Wilfley 2.0... . cece eee e eee eee 783,342 
Concrete, building block, G. L. Peabody.. 783,305 
Concrete metal construction, W. H. Roney 782,877 
Conveyer trunk, J. M. Culver.............- 783,025 
Cooker, horizontal rotary, J. Baker . «. 783,352 
Coop. Folding, T. D. Young........ . 782,889 


Cord holder, J. M. J. Ness.... 
Corn husking machine, J. Ka 
Corset, J. C. Andrews 
Coupling, Williams & Johnson. 
Cuff holder, P. Todd 
Cupola charging device, 


Knapp & Mulhol- 


TAT” © voiseh sous o/ wo ie Star ave jnia'is Oi See ete low ele ecivere 
Current motor. Alternating, R. Lundell... 
Current _ rectifier. Alternating, W. B. 

Churcher? 2.308 s2652 See aew sees nik eee 


Curtain or shade holder, G. H. Forsyth..... 


Curtain pole, J. Kroder...............000- 
Cut off device. Automatic, I E. Weel.... 
Cut out box. Portable, A. T. & J. H. 


9 7 ete ie : 
Cutting mechanism, O. Tyberg. 
Cycle spring handle bar, R. We 
Dash pot, H.-J. Fischer.................. 
Dental root impression and swaging instru- 

ment, M. Starbuck 


Display device. Furniture, J. Salomon.... 


1. 783,065 
. 782,910 


782,891 


+ 783,006 


783,331 


783,049 
782,863 


782,826 
782,839 
783,287 
783,341 


782,857 


. 782,931 
> 783,162 


782,957 


783,327 
783,081 


AWARDED 
THE GRAND PRIZE AT 
ST. LOUIS EXPOSITION, 1904 


of 


sends the flame clear ou 
making it all incandescent—all light giving. 
lates the pressure of any gassystem, allowing no waste 
from over pressure. T 
out a strong, white, brilliant light of 


In two months and six days one 
} Lindsay Light willsave its cost in gas. 


able at dealers, sent prepaid @1.25. 


sight, as the light is soothing and restful. 
FREE Illustrated Book and Full Particulars. 


LINDSAY LIGHT COMPANY 


ig! 


STRENGTH OF 
GIBRALTAR | 


The Science of the 


LINDSAY LIGHT 


Here it is, so 
plainly illus- 
trated thatany- 
one can readily 
see why_ the 
Lindsay Light 
produces more 
light and bet- 
ter light from 
a less amount 
of gas than 
would be 
burned in the 
same time by 
an ordinary in 


LARGE FIBRED 
MANTLE SPECIALLY 
{PREPARE D CHEMICALLY| 


CENTRE 
MAGNESEUM ROD / 
CASTS NO 


GIVES BRIGHT 
WHITE LIGHT 


Gn candescentgas } 

ry burner. 

= APY Note the | 
taper tube | 
bunsen; the | 


heated air 
"verte aincunmacr Chambers the ff 
air draft which 
heats the gas 
beforeit strikes 
the flame, 
causing per- 
fect combust- 


ion. 
Bives a forced pressure that 
to the end of the mantle, 
It regu- 


TAPER TUBE BUNSEN 


WHEEL ADJUSTMENT 


The Lindsay _ Light 


The Lindsay Eight mantle gives 
candle power. 


Best dealerseverywheresellthem. If not obtain- 
The installation 


Lindsay Lights will not only save money, but eye- 
rite for 


CHICAGO 


LATHROP'’S 
CHICK SERVER 


FOR FOOD OR WATER 

Chicks cannot getinit or on 

it. Made without seams. 
DEALERS HAVE THEM. 

{ EACH, 25C. POSTPAID, 35C. 

Dozen, $2.50 —~ 


LATHROP MFG. CO. 
47 Central Ave.Rochnester,N. Yo 


H oH | Learn at Home 
Profit in Watchmaking “soo hurr 
Fifty million time piecesin United States to be repaired. 
Accurate time necessity in the business world. We 
teach Watchmaking hy Copyrighted Chart System. 
Positions for graduates. It’stime to write us. Dept.17 
The De Selms Watch School, 17 Attica, Ind. 


KENT POCKET METERS 


Automatic Volt-Ammeter 


Is designed and calibrated espec- 
ially for testing batteries on gas- 
oline automobiles and !aunches 
and forany other use of like ca- 
pacity. Accurate and substan- 
tial. Ampere reading made sim- 
ply by pressing button. The 
most couvenient and complete 


battery tester on the market. 
Volt-Ammeter $6.00. 
Atwater Kent Mfg. Works, 110 N. oth St., Philadesphia, Pa, 


Amperemeter $5.00. 


Our Hand Book on Patents, Trade-Marks, 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 


ScIENTIFIC AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St.,Washington, D.C. 


The Genuine 
Armstrong’s 


Acknowledged to be the best. 


STOCKS 
and DIES 


capacities. Write for catalog. 


THE ARTIISTRONG MFG. CO., Bridgeport, Conn. 


New York Office, 189 Centre Street 


EHARRINGTON &KING 
PERFORATING. CO. 
PERFORATED METALS 
OF EVERY DESCRIPTION 

fe FOR ALL USES. 
SCREENS OF ALL KINDS® 


UNIONS. CrIICAG 


Different sizes and : 


: branches of concrete construction. 
year’s subscription. Sample free. 
Concrete Publishing Co. 33 Congress St.. W., Detroit, Mich 


Out. | 


GAS ENGINE 
IGNITERS 


for Marine, Stationary and 
é Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars, 
The Carlisle & Finch Co.. 


233 E, Clifton Ave., Cincinnati,>. 


TheWONDER DYNAMO-MOTOR 
Most Complete Little Machine Made 


Lights lamps, runs motors, decomposes 
water, etc. Output twelve watts, wound 
for any voltage up to ten. Has laminated 
armature, making the most efficient little 
motor of its kind on the market. Will 
run on 110 volt circuit. Welght. 4 Ibs. 
Height, 5 inches. Send stamp for cata- 
logue. Agents wanted every where, 


. " THE R, M. CORNWELL CO. 
406 South Salina Street, SYRACUSE, N. Y., U.S. A- 
HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur’s Use.—The utilization of 110 voit 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 


AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by MUNN & Co., 241 Broadway, New York City, 


on land or water. Salisbury Double 
Cylinder Motor 44x5. Water Jacket 
Cylinders and Head, Aluminum_Crank 
Case, Self-Oiling, Nickel Steel Valves, 
‘orged Steel Shaft. Salisbur 
Motors are Reliable. Prices mod- 
mj erate. | 
Send for Catalogue. 


BUFFALO ENGINE CO., Mfrs, 
272-274 Michigan St., Buffalo, N. Y. 


BARKER MOTORS 


Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 


Launches, Valves, Specialtiee. 
C. L. Barker, Norwalk, Ct. 


Induction Coils 


for X-Ray Apparatus and 
Wireless Teleg- mi 
raphy. Special ‘ 

Jump Spark 
Coil for Auto. 
mobiles and Gas® 
Engines, 


E. S. RITCHIE & SUNS, Brookline, Mass. 


The Ejector luffler 


Advance 
in the 


The Motor and Manufacturing Works Co., Ithaca, N.Y. 


Niagara Electric Light Guard 


Only guard made of crimped wire. giving 
¥ maximum of elasticity. Casts no shadow, 
Can be adjusted without removing bulb. 
Fastened around socket. 
} We sell direct to electrical supply houses 
and consumers. Merchants and manufac 
turers supplied direct in any quantities 
a Write for complete description and prices 
or 


Canis Pewer WESTERN WIRE GOODS CO., Buffalo. N. Y. 


HIF YOU VALUE 
YOUR EYES 


Write for ‘*Eye-Logic.” 
IT IS FREE. It tells how 
to help and preserve the 


sight: also telis about the 


ONLY glasses that don’t 


inch the nose yet “STA VY 
UT.” 


| BRIGGS OPTICAL CO. 344F Triangle Bldg., Rochester, N. Y. 


An up-to-date publication devoted to the various 
Send $1.00 for a 


NILLIAMS *2rick® 


Wales 


“The Shaver’s 
Joy.” 


Creamy—comforting. 


Williams’ Shaving Sticks, Shaving Tablets, 
Toilet Waters, Talcum Powder, 
Jersey Cream Toilet Soap, 
etc., sold everywhere 


Write for booklet “ How to Shave’’£ 


THE.J. B. WILLIAMS CO. 
Grastonsury, Conn. 


Dorcuester. Mass., Sept. 24, 1904. 
Brennan Motor Co., Syracuse, N. Y. 

Gentlemen :—The 14 H. P. motor which we purchased of you last 
January we have in a car that weighs 1,850 pounds. Car has been driven 
4,000 miles and the motor has given excellent results and drives the car 
40 miles an hour. We made the run from Syracuse to Utica in 2 hours 
and 20 minutes. Total time from Syracuse to Albany 8 hours; time 
from Boston to Syracuse 20 hours. 

The car weighed with two passengers and luggage 2,350 pounds. We 
also wish to say that after using several makes of carburetors we ob- 
tained the best results from your make of carburetor. 

Yours truly, 


A MONEY MAKER 


# Hollow Concrete Building Blocks, 

“Aart Best, Fastest, Simplest, Cheapest 
#4, Machine. 

= PETTYJOHN BROS. 

1315 N. 1st Street, Terre Haute, Ind. 


GAS 
For Nome, Store and Street, 


We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Strecé 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 
Exclusive territory to good agents. (@@Write for 
catalogue and prices. 


Chicago Solar Light Co. Dept @, Chicago 


THE Nuflite &°P°¢ Lamps 


AERIAL NAVIGATION.—THEORETI- 


cal and Practical Discussions. Plctures and descrip- 
tions of actually-built dirigible balioons and aeroplanes 
will be found in SCIENTIFIC AMERICAN SUPPLEMENTS 
1161, 1149, 1150, 1151, 1404, 1405, 1413, 
1455. Price 10 cents each, by mail. Munn & Co., 
361 Broadway, New York City, and all newsdealers, 


A 1000 years of mistakes and then the 


NATURO 


the closet with a slant, the only sort of 


construction that is healthy, clean, come 

fortable, The NATURO is the only im- 

provement made in Water Closets since 

the style YOU know was conceived, 

Aren’t you interested in knowing 

“Why?” Write for book L. Tt tells in " 
detail, with illustrations, THE NATU RO ©O., Salem, N.J 


LE PAGE’S GLUE “a= 
WORLD 
Does not set quickly like the old style glue. 
and has four times the strength (Officia 
w,\ test, 1 in. sq. hard pine butted, registered 
¥ 1620 lbs. before parting). Used bythe best 
4 mechanicsand mtrs.theworld over. Inval- 
@auable in household use, for Furniture, 
(4 China,Ivory, Books, Leather,and wherever 
amend a strong adhesive is desired. 1 0z, bottle 
NAN orcollapsibleself-sealing tube (retails 10c.) 
FOR SALE every’ mauled for 12¢.if yourdealer hasn’t our line. 
Rm LE PACE’S PHOTO PASTE, 


None genuine 2 oz. size retails 5c.; by mail, 10c. 
without LE PACE’S MUCILACE, 
This Label. 2 oz. size retails 5c.; by mail, 10c. 


RUSSIA CEMENT CO.,139 Essex Ave., Gloucester, Mass. 


ROTARY PUMPS AND ENGINES. 


Their Origin and Development.—An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109, 1410, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 


THE NEW YORK, CHICAGO & sf. LOUIS 
RAILROAD COMPANY 


PASSENGER DEPARTMENT 
Office of the General Agent, Buffalo, N. Y. 


THE NICKEL PLATE ROAD BETWEEN NEW 
YORK AND BOSTON, AND CLEVELAND, 
FT. WAYNE AND CHICAGO 


Lowest rates and elegant equipment makes this a 
favorite route between the above points. Through 
sleepers. Unexcelled dining car service. Individual 
club meals 35 cents to $1.00 each. Also ala Carte. Full 
information on application to R. &. Payne, General 
Agent, 291 Main St., Buffalo, N. Y., or A. W. Ecclestone, 
D. P. A., 385 Broadway, New York City. 


How To Increase 
Your Business 


EAD carefully, every 
week, the Business 
and Personal Wants 

column in the 


Scientific American 


This week it will be found 
on page 190. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 

Watch it Carefully 


Scientific American 


Display rack. Knockdown, F. N. Dewey.. 782,835 
Distillation of wood or the _ like, etc., ap- 


paratus for the, T. A. Dungan........ 782,953 
Distilling apparatus, J. I. Pittman. oe 
Door check, P. Fraser...........+. 
Door. Emergency, I. Belair.............. 
Dough rolling machine, E. I. Rendleman.. 782,876 
Draft appliance, F. A. Gerling............ 783,035 
Draft equalizer, Schneider & Emal. 783,225 


Draft equalizer, E. F. Donnenwirth. 783,371 
Draft gear. Cushioning, E. Hopkinso: 782,964 
Draft rigging, A. C. McCord.............. 782,919 
Drilling rope socket. Ratchet swivel, J. 

Kunny, Ct als ceicvedcsies casei ccice veces 782,969 
Driving mechanism, F. L. Hager -» 783,111 
Drying kiln, J. H. Regan..............0.. 783,222 
Dye and making same. Orange sulfur, R. 

GOY i055 50 snieleaiwievaieie io Gee alle Bo: Sreteesareiseiei’ 782,905 
Flectric coupling, E. F. Ruth............ 783,080 
Electric engine. Reciprocating, B. O. Wag- 

TOD 912 hicie die siete sb aa ere Sree wrk oie (e'e & erp wie ee 783,001 


Electric furnace, J. M. Morehead 782,917 
Electric machine. Dynamo, B. A. Behrend 783,398 
Electric machines. Winding for dynamo, 
Behrend & Wright ...........eeeeeeeee 783,397 
Electric motor. Reciprocating, L. Casper. .783,102 
Electric signaling apparatus. Switch for 
selective, Jacobs & Nicholson.......... 783,279 
Electric terminal clip, D. B. Mills. .- 783,061 
Electric thermo alarm, P. C. Howe........ 783,376 
Electrical circuit protector, C. A. Rolfe.... 783,388 
Electrical control system, E. R. Carichoff.. 783,174 
Electrical protector, C. A. Rolfe.. +» 783,315 
Electricity meter, H. T. Harrison. - 783,268 


Elevator. See S'torage elevator. 

Elevator safety device, T. W. Jenkins.... 783,205 
Ellipsegraph, H. C. Barnes............ ++ 783,009 
End gate construction, S. S. Bolton 783,172 
Engine sparking igniter. Explosive, H 

Taylor ...........5-. Ves dse duesovanein awe atetece 783,158 
Engine speed regulator. Explosion, E. Mar- 

TIQNOND © is Sie sees S26 cides eoera heaped dw ie aceite 8% 783,121 
Engine speed regulator. Explosive, C. R. 

DaellenWaeh> 4 ssid W5.5: oie ie dre es arava leere'ge 783,104 
Engine transmission and reversing device, 

R. J. Herby 783,037 
Excavating, hoisting, 

J. Marousch .......cc ccc ee cece cece eens 782,864 
Explosive engine, A. G. & C. R. Daellen- 

DRED? e303 Sosa: bins vse, od ws deo aioNesa acoso Sel ook ev ocele 783,106 
Fan. Electric, A. F. Becker. - 782,816 
Farm gate, C. A. Flowers........... «782,837 
Fastening device, C. S. Nonnemacher.. 783,067 
Fat skinning machine, Schmidt & Pflum.... 782,992 


Fatty edible preparation, J. E. Bloom.... 782,820 
Feed water, heating, A. Stewart...... ++ 782,929 
Fence machine, wire, W. L. D. Lakey..... 782,859 
Fence post, J. F. Martin - 782,865 
Fence post, A. D. Benham... 783,355 
Fence wire pliers, R. D. M 782,868 
Ferrule, J. E. Baker. 782,945 
File, ete. Letter, H. : +» 783,319 
Filler tip, W. M. Fowler .......... + 783,189 


«+ 782,950 
.. 783,198 
«+ 782,938 
- 783,063 


Filter and cleaner therefor, L. Dion. 
finger ring gnard. M. V. Hayes ..... 
Fire escape, C. E. West......-- 
Fire escape, D. G. McClay... 


Fire extinguisher, R. G. Sip.............. 782,880 
Fire protective apparatus, Erb & Morell.... 782,903 
Fireproof building construction, Depew & 
MCCOY 252 sth cASs al sarong oi ee wees dod a V8 se 783,029 
Fireproof stair shutter, M. E. Hultquist.. 783,041 
Fish hook, B. F. Flegel...... 783,253 
Fish line reel, C. Stolhandske -» 782,882 
Fish roaster, C. W. Breding........ «. 782,895 
Fishing pole, automatic, D. F. Ball ++ 783,169 
Flier, H. Spence.............eeeeee -» 783,084 
Flue expander, Brown & Galliher...... -. 782,896 
Fly paper device. Sticky, J. B. Foote - 783,255 


+. 783,211 


Fl aper holder, J. O. Maddux........ . 
Naor, + 183,365 


Folder, R. Coleman........ 


Folding table, A. N. Foque. «. 782,838 
Forge; “Hie Price oie:oesssccvce sseisie's bjs tie od wie o's 782,875 
Foundry or casting plant, J. W. Hender- 

SOW 5 ceo Soasre died ere is 5% 783,200 
Fruit pitter, A. F. Biehler 783,240 
Fuel, S. P. Sadtler.........cccce ee eeeeeee 782,991 
Furnace, H. A. Poppenhusen...... 783,132, 783,133 
Iurnaces. Smelting ores in blast, J. E. 

Johnson, Jri... sc cece cece ccc ceccves «- 783,044 
Garment pad, G. Goldman......4.......... 783,115 
Gas burner, incandescent, W. S. Proskey.. 782,988 
Gas burner -support, W. De Freitas........ 783,181 


Gas generator, acetylene, F. L. H. Sims.... 782,995 
Gas generator, acetylene, O. F. Rhoads.... 783,076 
Gas generator, acetylene, N. Goodyear.... 783,192 
Gas generator, acetylene, A. C. Hinstein.. 783,251 
Gas valve, compressed, A. B. Cox, Jr 783,024 
Gasket, Earley & O’Brien. s 783,030 


Gearing, G. T. Turner........ «. 782,886 
Glass, bending plate, V. Kinon.......... 782,967 
Glass pressing apparatus, J. O. Johnson... 783,046 
Glove or mitten, J. D. Ouellette.......... 782,920 
Go-cart, folding, E. L. Thompson......... 782,930 


Gold quartz mills clean, attachment for 
keeping screens in, C. G. Lidman.... 782,861 
Golf club, A. L. Emens............ Tee aerale 782,955 
Grain scouring apparatus, W. J. Booth.. 783,096 
Grinding machine, J. K. Stewart.......... 783,086 
Grinding mill turbines, means for regulat- 
ing the velocity of rotation of, N. Ped- 


OLSCM | Aoiseeih ciara tentie ord cose nude oe et wasus toes . 783,131 
Guiding device, Andersen & Wallem. ++ 783,166 
Gun, breakdown, L. H. Cobb....... «. 782,827 
Gun lock, B. L. Cleveland.... -+ 782,899 
Gun sight, Bassell & Blenkner............. 783,092 
Gutters, corner piece for hanging, H. C. 

PRAMS: © yobs sce eed eiaie tse ein dieses Soreeiw oats 782,959 
Hame attachment, A. Herbelin...... «++. 783,201 


Hand press, transfer cylinder, A. J. Ford ..783,188 
Handle making machine, D. L. Eustice.. 783,113 
Harvester attachment, M. T. Harris 782,960 
Hat making machine, M. A. Cuming 783,246 
Heater. See Water heater. 


Heating systems, pressure governor for 

hot -water; J. P. Sinclair............ 783,145 
Heddle frame hook, J. Kaufmann........ 782,855 
Hermetical joints or coating receptacles, 

making, L. Le Goupil...............- 783,054 
Hinge, cracker box, E. Westerbeck...... 783,003 
Hinge for window shutters, T. F. Dwyer.. 783,184 
Horse controlling device, J. B. Morony.... 783,217 
Horse releaser, A. J. H. Grillot.......... 783,264 
Horseshoe attachment, M. F. Ellis........ 783,185 
Horseshoer’s leveling gage, H. D. Blakeslee 783,094 
Hose clamping tool, Decker & Covey...... 783,108 
Hotbeds, means for heating, A. & C. De 

Meyere ........ 1 aces baw Gia hele ay-4-Bsete| Saree 783,182 
Hot water boiler and heater, L. Pfingst.... 783,306 
Hydraulic lift, G F. Cluff................ 783,177 
Igniting plug, electric, G. H. Oakes. «. 782,873 
Impact motor, E. Huber, reissue........... 12,319 
Ineandescent burner cap, J. E. Truckses... 782,885 
Incubator, W. S. Small.................. 783,083 
Indexes, follower block for card, T. Suters 783,154 
Indicator, D. F. Broderick................ 783,362 
Induction or spark coils, vibrator for, A. A. 

Kent . 783,207 


Insole, H. a ing.. . 782,928 
Insulated step joint, G. A. 782,936 
Insulating electric conductors, machine for, 

AL. Ha WEAN 052555 oo 55. s'siene sein bo-8's 3 783,197 
Insulator, E. C. Wright......... -» 783,348 
Insulator, locking, L. Steinberger... - 783,229 
Insulator support, L. Steinberger 783,230 
Internal combustion engine, J. A. Arthur.. 782,812 
Internal combustion engine, two cycle, A. 

HAtaty iisdes Seee ade teregfedoaeie eee eas 783,194 
Ironing machine, W. J. Asher. «ee 782,813 
Jar, ete., closure, J. Graves.... - 783,116 


Journal lubricator, E. McCoy.. «+. 783,382 
Jugs, basins, jars, etc., appliance for at- 

taching covers to, S. Hall............ 783,117 
Knitting machine needle protector, F. B. 

Wildman ...... cece eee eee eee eee ee 783,005 
Knitting machine, rib, H. Swinglehurst.... 783,155 
Knitting machine take up mechanism, R. 

Wis SScott ois toss Gib5 is Bs Sw date see 783,144 
Ladder, aerial, F. S. Seagrave, reissue.... 12,320 
Ladder attachment, C. V._ Friend........ 783,259 
Ladder, extension, F. R. Lewis... «ee. 783,292 
Lamp, gasolene, M. Jackson.............. 783,042 
Lamp, incandescent gas, H. M. H. Dela- 

TQLIGS 8 6 eae 58 lope eS steere We eiayeje wate mals 783,109 
Lamp, liquid fuel burning incandescent, J. 

Danischevski .........eeceececeees 783,248 
Lamp socket, incandescent, : 783,295 


Lamp, vapor, W. P. Warten.....ecccees 183,339 


Marcy 4, 1905. 


35-40 H, P, TOURING CAR 


Columbia Mark 
35-40 HF: Gasoline Cars 


SURPLUS OF MATERIAI, FOR EVERY STRAIN, BUT NO 

excess of material where it is not needed. Every part and piece 

of chassis from selected stock subjected to the most thorough 

mechanical and laboratory tests, so that parts that most frequently . 
break in cars of ordinary construction—axles, frame, springs, casings,’ 
transmission, etc., are made unbreakable under any stress of normal 
use, however severe, Exclusive features of unequalled merit are: New 
carburetor which positively maintains a correct explosive mixture; new 
system of spark and throttle control with ball-joint connections from 
levers mounted on non-revolving head within the steering wheel; new 
method of releasing compression in starting; new steering mechanism 
and other improvements adding to efficiency of the motor and ease of 
control and care taking. 

COLUMBIA supremacy in body designs and furnishings has never 
been questioned. We supply the Mark XIV Chassis with the following 
styles of bodies: Standard Double Side Entrance Tonneau, $4,000 ; 
Royal Victoria, $5,coo; Double Victoria, $5,000; Landaulet, $5,500; I,imou- 
sine, $5,500. Each pattern reaches the limit of elegance and sumptuous 
appointment. 

Catalog of Columbia 35.40 & 18 H. P. Gasoline 
Cars will be sent on request, Also special 
catalogues of Columbia Electric 

Carriages and Columbia Elec- 

tric Commercial Vehicles, 


Signed by the 
President 


Do you realize that a trade mark registered under the 
old law is almost worthless ; that you can sue an infringer 
only if he has infringed in foreign commerce, or if'¢om- 
merce with the Indian tribes? a 

Do you realize that the law under which your mark is 
registered does not protect you from infringement in 
interstate commerce ? 

Re-register your trade mark under the new law, which 
has been signed by the President aud which goes into 
effect April 1, 1905. 

Protection will thus be secured for trade marks used 
not only in foreign commerce and trade with the Indian 
tribes, but in interstate commerce as well. 

Non-technical trade marks that could not be registered 
under the old law are now registrable under the new law, 
provided that they have been used for ten years. 

Write for a booklet giving full information about the 
new law. giaa- 

Re-register your old trade mark. The fees are low. 


FS AS TN a ED 
Sea ELE RE TE SE eS SNE EE OT a eS I 


MUNN & COMPANY, 361 Broadway, New York 


Marci 4, 1908. Scientific American I 
93 


782,843 


Lard press, E. P. 
783,364 


Last block, J. 
Last parts, forming, - 783,363 5 : sg 
Last thimble, F.. E. Benton -. 783,011 ° usa MG 
Lead pipe for steam of high pressure, F. 


ieee 


BriGts: 23 sciciied Sasere tee tad 000 ose hie ale orate sete aye 783,361 on 
Leather polishing machine, H. Hochgesand 783,040 
Lemon squeezer, P. McGrath............6. 783,300. 
Lens mount lock brace, F. F. «» 783,000 
Lever mechanism, L. Gransac....... -. 783,262 
Limb, artificial, J. E. / Seeley 783,226 
Line adjuster, W. E. -Kincaid 783,284 
Line locking out system, multiparty, G. 
BabcOCs: seisctndaicsemeds Sale aivse eae steed 782,944 
Tuiquid -fuel. furnace, . A.. Ciszewski........ 783,019 
Liquids with gases, apparatus'for charging, 
Wie Ps” RICO aiciicee heise Seton sat ee be eae » 783,386 . ’ 3 
Lock, G. W. Pee eee a Gatea Seve rehiuh cares 783,351 
toe dial and Sook, permatation, BG Mullins Stamped Steel Boats Can’t Sink 
Dewi: ews cors.os sig oh ae cee Be ewila esa Cres the 783,210 
Loom filling fork mechanism, A. E. Benson 782,946 i 
tS KNOWN and WORN Loom let off mechanism, C. H. Draper.... 783,183 Auto Boats—Motor Boats—Row Boats 
qi very Pair W Loom picker stop motion, A. Dont.......... 783,110 +2 © Py 
A E y Fa arranted yoo protecLor mechani, a ek Bes soe nas 782,949 Hunting and Fishing Boats 
oom shuttle box lock, Roya render- 
: sania pene Is ‘ BABE een + ok Pade Rio eth 783,224 Staunchly built of strong, rigid steel plates, with air chambers in each end likea 
isp y ion ainitls box operating mechanism, ears life boat—buoyant—strong—safe—speedy. They don’t leak—crack—dry out— 
Loom shuttle check motion, C. F. Lafrance 783,051 Wear out or sink and are the best and most elegant boats built. Endorsed by all 
Loom warp stop motion, A. Schouler 783,142, eae leading sportsmen, resorts, boat liveries, etc. 
Loom warp stop motion, J. T. Meats.... 783, 
Looms for weaving tufted fabrics, spool Motor Boats 16 foot, 1 h. p-; $135. 00; 18 foot, 3 h. Pos $240. 00. 
frame for, J. P. Humphries.. 783,277 Row Boats $20 up. Special quotationson Auto Boats., All boats sold direct from our factory and 


Lubricating device, L. S. Clarke.. 783,020 every boat is guaranteed. The New Beaver Tail Auto Boat is a record breaker. 


783,112 


CUSHION 
BUTTON 


Lubricator, G.  Emnrico............6 te 
Lubricator, J. Trotter......c.ceseeeeeeeee 783,159 Every Boatman Should Send for 1905 Catalogue. 
Maguetzing apparatus, 7 - Sher wit sees ie eet It shows all our new models and many new innovations in boat building. 
ate pping conveyer, J. L. Montgomery . ow: . 3 : 
CLAS P Match making machine, C. H. Troup...... 783,334 The W. H. Mullins Co. (The Steel Boat Builders) 118 Franklin St., Salem, 0. 
Matrices, duplicating, G. K. Cheney....... 783,176 | Member National A ssociation of Engine and Boat Manrfaciurers. 
‘ Measuring and charging device, coal, J. B. 
Lies flat to the leg — never Ladd icssicsince duce vee bas tea cies oF overlies 783,209 


« 783,320 


Measuring device, skirt, J. Shapiro... 
782,890 


Mechanical movement, F. C. Zumdahl. Bn 


Slips, Tears nor Unfastens 


+ Metal chair, revolving, J. F. L. Uhl...... 782,932 | » 
> ALWAYS EASY Metal, cylinder for treatiug heated, J. W. 
‘ A Mosnier ccc. ceccs ccc ceccsccceesecccces 783,062 
50c. for Silk, * — Geo. FrostCo., Makers, Metal pen , 
, paper, ete., machine for slitting 
is: Joe Cotton, Boston, Mass,, U. 8. A. we ests jo As Madden «=.= eesse-s 782.977 
etal planing machine, H. Robinson....... ; 
REFUSE ALL SUBSTITUTES Meter. See Electricity meter. 
ELECTRIC SEWING MACHINE Mo. Milk, evaporated, L. P. Britt............ 783,015 
EWING A . |Mine gate, automatic, J. A. Joyce. .. 783,282 | 
tor.—The instructions and numerous illustrations of de- Mirror support, C. G. Olson...... «783,383 ) LUXU RY IN TRAVEL Movi NG PICTURE MACH | N E S 


Films, Stereopticons, Views. 


If you contemplate go- 
ing into the public en- 
tertainment bus iness, 
write for catalogue No. 
9. which gives detailed 
information and prices 
of Moving Picture Ma- 


tails contained in this article will enable any mechanic | Motor control system, M. Milch.. ++ 783,124 
of average ability to build an efficient motor that will | Mower, lawn, A. Lake............ -- 783,052 

operate a sewing machine. Ihe cost of materialsfor | Mower, lawn, A. P._ Wisborg............ 783,344 
iy is machine should not exceed five dollars. See SCIEN- | Music leaf turner, D. R. & W. H. Sackman 783,316 
TIrIC AMERICAN SUPPLEMENT, No. 1210. Price 10! Nut lock, J. C. & J. Dent, Sr. and Jr.... 782,900 
cents by mail, from this office and from all newsdealers. } Nut lock, McKinnon & Neely «782,984 
Nut lock, W. Case.....: 783,017 
783,178 


“THEY NEVER DISAPPOINT” 


== GRAHAM SUPPLEMENTARY 
SPIRAL SPRINGS FOR HARD 
RIDING AUTOMOBILES - < | 


Nut lock, H. .M. Cosey. 

A MON Nut, lock, F. P. Vaughan..... - 783,088 chines 8,Stereopti 
Nut lock, safety, L. D. Frenot.. .. 783,258 gons and Views. We «fez 
Oil can, J. M.’ Baker.......... +. 783,237 Sependable ppparatus 
Progressive business men and on feeder, Willis & O’Connell............ 783,343 ana hand goodsforsvc, 

accountants use and endorse the ils for edible or other purposes, preparing, R 
BATES HAND NUM- J. EL BOOM... .. ee eee eee ee eee eee 782,821 THE INTERNAL WORK OF THE TSE a aa g partles 
: Optometer, E. A. Moore........eeeeeeeeee 783,125 | Wind. By S. P. LANGLEY. A painstaking discussion , — rent moving picture 

films for one night’s use. 


BERING flACHINE 


Ordnance, breech loading, Knapp & Dunn.. 783,050 by the leading authority on Aerodynamics, of a subject 


lue to all int ted h CIENTINIC 
It printsnumbers consocu- ff] Ordnance, combined breech mechanism and Cuttin Sibert Olean S4yeceue | SOY KLEINE OPTICAL CO. 
tively, duplicates or re- ins 3° <i McCl evice: Tor breech’ toad 783,107 | Centseach, by mail. Munn & Company, 361 Broadway, 52 State Street, - * Chicago, Ill. 
peats, and can be changed PAB Rs Ne, CCRC RTs ese oy disse gcntk nip neh , New York City, and all newsdealers. 
instantly by turning the ff} Ore concentrator, M. E. Parks... 12, TBO 208 RUBBER STAW 
ointer. 'o learn how i re crusher, F. P. Snow......... oe : a= 
Fillsave for you, send for Oven, bake, B. Meyer..........seeeeeeeee 783,215 article describes ray MAKING. THIS 
Booklet 48 now. Oxygen ‘separating process, J. E. Johnson, stamps with inexpensive Bbpearatine eee 
BATES MPG. CO. fh pacictuig’ machine, ity Botiaed (0101010! 182/987 Rs Bonienoe tn subher simny, Mn ammaveui who bas had ex- 
, ET. Hietg erste svat A er stamp makin, oO 
31 Union Square, N. Y. Padlock, permutation, W. L. Stone...... 783,152 \ ee / Contained in SUPPLEMENT 11 10. Price ieee Ba: 
Factory, Orange, N. J. Pail, dinner, A. Prenatt............e0.005 782,921 and gardenersevery where sale by Munn & Co. andall newsdealers. 
Chicago, 304 Wabash Ave. Painter’s or paper hanger’s roller, W. For- place confidence in Ferry’s = 
CHET ieee 5 ssa esate a4 oboe eMeidce wiosas ovis we'd wis ee 782,840 Seeds—the kindthat never :. 
Painting machine, wheel, J. Heinz 783,199 
i Paper bag machine, Claussen & Smith.... 782,948 
aie Paper box, knoexdown, A. Wildmann. 783,089 MARINE 
y | bl § e tifi p Paper, manufacturing chemical pulp for, qasiae GAS LINE 
ROC} PTs ooiasa Ss eseiebiela oe ice a bipastie date S058 sl 0 
d lld ? Cen | IC apers Paper serving device, R. T. 783,281 ! 
Paper tubes, forming, J. H. Whit . 783,004 
Paring knife and gage, J. F. Lamb 783,053 ENGINE 
ON TIMELY TOPICS Paring machine, potato, A. Imm. 782,852 
panera Pasteurizer, W.'J. Rutt i... sicictses 782878 eet Thoroughly Reliable 
’ 7 : J old by all dealers. 1905 Seed . . 
A A Nyeo Shoelaces tats sd oe teuvestevet ous 782,872 Simple in Constructi 
Price 10 cents each, by mail Pin, 8. Dane 782,829, 782,830 Annual free for the asking. P uenon 
5 , 8. 0.32) 829, , . 
Pin tongue, G. W. Dover.......sseeeeeeeee 782,951 D. M. FERRY & CO., -Unsurpassed as Auxiliar 
es Pinions and wheels, machine for manufac- / yur Mich. Z P y Power 

RADIUM AND THE RADIO-ACTIVE turing and mounting, A. H. Neureuther 782,869 : Suitable for Launches or 

Pipe connection, fluid supply, T. James.... 782,908 Workin B t 
SUBSTANCES. No better or clearer g Boats 

: . : Pipe supporting device, E. M. Fell..... . 783,031 
scientific account has been published than P 
* itchforlx, A..D. Salsman...............006 783,317 WRITE FOR CATALOGUE 
that contained in SCIENTIFIC, AMERICAN Pitchforks, blank for forming Jansen & Eis- 
SUPPLEMENT.1429, The paper presents all prenner veces eeceee ees bale eh ato Oasets 783,043 | Theonly device that will remove ALL the scale from PENNSYLVANIA IRON WORKS CO 
that Bee present known about radium and §| pjacer washer, BE. Z. Kidd................ 783,048 | the tubes of a water tube or return tubular boiler is 50th Street and L 
the radio-active substances. Placket fastenor and skirt supporter com- ge The Dean Boiler Tube Cleaner. treet and Lancaster Avenue, PHILA., PA 
bined, E. C. OWS 6o eels Scie ele deo ea aie > . 

BLING HEORY vara tecused by SER Planter, C. P. A. Friberg.........0.0ceeeee 783,374 aoe : 4 

OLIVER LODGR in ScrenTIFIC Aareatnas Planter and fertilizer distributer, R. L. { - 
4 ee 43 WOOdtlfl-frcucss chkin seis ues oaiberteas eck 783,347 

SUPPLEMENTS 28, 1429, 1430, 1431, Plaque, metal, H. L. Beach..............- 783,170 $95.00 

1432, 1433, 1434. Blastic Be molding machine, J. M. Me- ee seas ne y ‘ 

THE PANAMA CANAL is described from OWOLL Fa. ore eahaceietew ahha ate Fades Fae aes 5299 = ys our Fishin Launch 
the engineering standpoint in ScrentiFic | Plastic material, machine for forming build- It has taken hundreds of pounds’ of scale from boilers A Wor ust, SESTUNS £AUNCh 
AMERICAN SUPPLEMENT 1359 : ing blocks from, H. J. Boats Basie 783/018 th htele at instance “saved $80 day” 

: Plug, attachment, H. Hubbell.............. ; ought clean and in one instance “sav per day Equipped with o 

WIRELESS TELEGRAPHY. Its Progress Pneumatic despatch apparatus, C. F. Stod- in fuel consumption. Our instructive treatise on Gbtore, Kien oken ke et ae 
and Present Condition are well discussed in Gard veer ee ceee sees esse eee eeeeeceeeees 783,151 | « Heonomy in the Boiler Room” sent free on request. | “Bull Pup.” Complete catalog of en- 
SCIENTIFIC AMERICAN SUPPLEMENTS 1425, Fotato. dleger, «a: like eastding ‘apparatia 782,947 ik See h aaee gines for asking. 

1426, 1427, 1386/1388, 1589, 1383, |) PVT A" arvagh sere *723,405| gag THE, WM. B. PIERCE CO. aan P 
’ Power press, H. M. Lucas.... 782,862 ashington Street, Buffalo, N. Y. MOTOR WORKS, Fairfield, Conn. 
HOW TO CONSTRUCT AN EFFI. Power transmission device, mepora 
MEUGESL™ «saa bso iece dw wiee Spaced eae e sranere ets 9 
SUS AP SMALL COST Printing machine delivery mechanism, 0. 
told in SCIENTIFIC AMERICAN SUPPLEMENT Roesen oe. sees e eee eee escent e eee eee 782,924 | 
1363. Bropertloning. machine, automatic, H. Erics- Tab 86 

SUBMARINE NAVIGATION, An ex- Pruning hook, F. D. Snyder.............. 783,324 
haustive review of the subject is published Jj Pulley gear mechanism, expansible, C. J. 
in Re re rr aa SUPPLEMENTS B ieee ese asa a Sle eases te ae 783,310 
1414, 1415, 1222, ulley, reversible automatic friction clutch, 

Davidson & Kenison.................. 782,831 

SELENIUM AND ITS REMARKABLE J] Pulley rim section, expansible, C. J. Reed 783,311 
PROPERTIES are fully described in Pump, oil, T. L. & T. J. Sturtevant...... 783,892 
SCIENTIFIC AMERICAN SUPPLEMENT 1430, Purses a" on Gibyon wespseats pees: 1S 100 
The paper is illustrated by numerous en- uzzle, key ring, I. T. vord. ++ 783, 
ravings: 2, Race starter, J. J. Connelly.............. 783,366 

Rack. See Display rack. 

THE INTERNAL WORK OF THE Jf) Radiator attachment, EB. L. Botts.......... 783,242 
WIND. By S. P. LANGLEY. A painstak- Radiator foot rest, adjustible, H. E. Jen- 
ing discussion by the leading authority on NIBON: os dae oss Sd oiate co Sisco feieiee Sleisiits, Sie ease 783,377 
Aerodynamics, of a subject of value to all Railway, electric, J. Dela Mar.... 783,027, 783,028 
interested in airships, SCIENTIFIC AMERICAN Railway foot guard. Vrost & Staley........ 783,260 
SUPPLEMENTS 946 and 947, Railway, gravity, E. P. Day.... ........ 783,368 

Railway rail splice nut lock, Bryan & Goer- 

LANGLEY’S AERODROME, Fully de- MAN wae oe tA Sng evisu ea oan ME cae es 782,822 
scribed andillustrated in SCIENTIFIC AMERI- Railway rail stay, H. H. Sponenburg...... 783,149 
CAN SUPPLEMENTS 1404 and 1405, Ballwey, signaling apparatus, electric, T. H. eines 

PP PAVIOL:, «cases Bersvare otenerts die ercces esate tile serge i 
STEAM TURBINES. Their Construction, Railway track gage adjuster, and holder, D. 
Operation and Commercial Application: T. Dewalt .......e eee eeeeeee +++ 783,870 
SCIENTIFIC AMERICAN SUPPLEMENTS 1306, Rake tooth clip, Lautner & Jones. ++. 783,290 
1307, 1308, 1422, 1400, 1447, 1370, Receptacle, deposit, J, J. Dennis. +++ 782,833 
1372. The articles have all been prepared Recoil mechanism, R. P. Stout............ 782, 883 = 
Reed and making it, artificial, H. B. Morris 782,918 


by experts in steam engineering. 


Refrigerating apparatus, J. F. Wittemann.. 783,345 


PORTLAND CEMENT MAKING is de- Jj Refrigerator, F. V. Detwiler.............. 782,834 , 5 R lad R 
scribed in excellent articles contained in Refrigerator for clams or other crustacean FOUNTAIN h Laat pee aotoen 
SCIENTIFIC AMERICAN SUPPLEMENTS 1433 foods, A. Moore............eeeeeeeeee 783,216 2 ‘ 3 
1465, 1466. Rheostat, H. L. Van Vaikenburg.......... 782,887 DRAWING PEN qike an ordinary bolder it takes any kind of pen. 

Rice grading and separating means, D. J. new or different one adjusted instantly. 

AERIAL NAVIGATION. Beatie cer and a Hayes raat orbeeea cere tnagt nies egress Ae aee KLIO FOUNTAIN DRAWING PEN 

ictures and Descrip- g flange, S. F. Field.. nies : i i F 

tions of actually-built dirigible balloons and Rock drill, C. G. Foote........... ++. 783,032 pared etalk oat me world, 2: boon:to 

ee roplaies <a be found i 1s, 130, Rosin, producing, Coe Gehl see Tee eat : FEATURES OF THE KLIO PENS 

MERICAN S@PPLEMENTS otary engine, R. I. Leach.............. : 
1151, 1404, 1403, 1413, 1435. 97 1° || Rotary explosive engine, C. It. Twitehiell.. 189.336 que flows nom lenkanies da ter clegcontey in aay 
Rubbing or polishing machine, C. S. Yarnell 783,349 positior, flooding impossible, ink flows On: ly when 
7 Safety or restraining device, M. E. McCal- wanted. Pressing on pad forces the ink into pen, for- 
Price 10 cents each b mail MODE og bnew fede ti eee 66a eles sd delee 783,297 eign matter goes with it. Unused ink sucked back 
5 y Sand blast apparatus, J. D. Murray...... 783,218 into the holder, preventing summing and caking of 
Sand handling apparatus, W. J. Eatlorsn, Seer r $904. be ee ee yo, S100; - Drawing Fen, 
,129, of : tC) mail prepai egistration 

MUNN @ COMPANY Sash balancer, R. L. Lockerbie........++.- 782,974 Fountain Pen Holder additional.’ If your dealer cannot supply you send 
a me bis name. Satisfaction guaranteed or money 


ash es ai aa ae eM? ; 1a837o TAKES ANY PEN refunded. Write for circular. 


Sash lock, D. G. Bolton......ccsccsecsees 783,013 | ROU IS WINTER, 902 CENTER AVENUE, READING, PA, 


361 Broadway New York 


194 Scientific American Marcu 4, 1905. 


Seale, weighing, M. A. Sweet.............. 783,329 = 
Serew driver, M. D. Converse... .. 183,023 LT 
Seal,..car, C. Kachel 783,047 
Seal,-milk bottle, L. A. Foote...... 783,256, 783,257 ‘ 4 
Sealing and labeling cap for preserve jars, 
ME Sle Currants toe ed i cpuserie star 783,401 
Sealing caps on: vessels, means for securing, 
ae eM LLCS tits ecscccmoreies Potecaacls olcrsinasess's 783,038 
Seed cleancrs, blast controlling device for, 
De AAARTIS: soe Se aise io aieleialens sierete is ore 783,267 
Seeder, broadcast, L. E. Roby, et al. 783,387 
Seeding knife, J. OG. Beckham.... 783,010 
Seeding machine furrow _ opener, % = 5 = 
, ASHUSt oo. see eee eee cette teen eee 783,395 | White Lead Alone Chalks ZincAloneDriesHardand WhiteLeadandZincCombired White Lead, Zinc and Silica, 
Sewer trap, KE. Loughren................. 782,975 and Blows Away Brittle, Cracks and Peels. Lack Porosity, and Blister. Make a Perfect Paint. 


Sewing machine bobbin case latch, BE. L. 


BOW OLS 02 clsevedore,scite'e5s-3 Salate a. aks 10 ahd afe: OI5 166 783,097 © 
Sewing machine, button, T. O. Quist. .. 783,073 
e Sewing machine, buttonhole, D. Mills...... 783,060 
Sewing machine tables, cabinet work for, T. CW | 
utua 1 e Iindta acoso eee tales ean ein 782,858 


Shade, window, J. E. Darby. -. 783,402) If a paint possesses the opacity (covering power) and _—_— Patton’s Sun-Proof Paints contain only the above pi 
shart aot ots Hutchens. Bee aes 782,851] easy working qualities of lead the spreading and oil ments and absolutely pure linseed Sit and the. fest 
poe re nt O ine ppperates or Grawms) es s99| carrying capacity, whiteness and firmness of Zinc— turpentine driers. Then, you ask, if the ingredients 
I nsurance om pany Ship repair mechanism: 320. Hughes... 783'976| the porosity, permanence and binding qualities are known, why are not home-made paddle- 
Show case, Weathers & Hill = * 789/935 | Of Silica—then it is good paint. mixed paints as good ? 
f New York Shutter unlocking device, A. Ensor........ ‘783,252 Only then willit wear five years—look Because the knowledge of exact propor- 
Of ONE SHOP Sifter, H. K. Bender..........5 ‘1 783,238 | Well and protect well. \ tions is tacking —and chiefly because the 
Sifter. ash, P. E. Roy... "1 782°926 Poor paint either lacks one or more PATTONS pigments require a thorough mixing and 
RicHaRD A, McCurpy, PRESIDENT Sifting shovel, W. T. Johnson............. 782,854 | of these qualities—or the pigments are grinding in their dry state, again in 
Signature or sheet gathering machines, not used in correct proportions — or their paste form, again and again in 
x sucker device for, C. A. Juengst...... fee ae ae Ro treba liquids are only an semi-liquid and liquid forms. 
. kimmer, M. M. Argersinger.............. 28 par ogether. UN ROOF nd this is not possible wi 
Abstract of Statement, December 31,1904 | Stack adjuster, automatic, J. M. Hammond 782,848 White lead alone chalks and is skilled labor and perfect and peernal 
Slate working tool, W. W. & E. Burk.... 783,100 blown away — Zinc alone dries hard machinery. 
J neome fo T Small arms, recoil operated, P. Mauser.... 783,123] and brittle, and cracks and peels. The If you would know more about 
Smelting refractory ores, E. F. Price...... 782,922 | two combined lack porosity and are apt PAI NTS paints, what paints to use, what colors 
Year 1904 .- $81 O02 984 57 Soda fountain, ©. H. Bangs........... + 782,815] to blister. to choose, etc., write for our booklet, 
7 " ’ ’ Soldering aluminium, M. Tomellini... - 783,332 A third pigment is necessary—Pattons “Paint Queries.” 
Paid to Policy- Spectacles, J. W. Trulove.............. _.- 783,232] have it in Silica, the principal element of PATTON PAINT CO. 
Spoke auendins: wheel. Seung: and tire 793,139] 888 — ground as fine as flour, it checks the * 227 Lake Street Milwaukee, Wis. 
holders . - 34, 726, 548 34 Spools” oR Wood Peron eae : 782/942 chemical activity of lead and gives porosity to rrapE mark Eastern Factory, Newark, N. J. 


783.353 the paint. REGISTERED Pittsburgh Plate Glass Cu., General Distributers 


Spout or gutter hanger, E. S. Bankerd.... 
+ 782,925 


Legal Reserves, Stacker, hay, J. L. Roseberry......... 


Stake and stake holder, C. W. Smith. 783,322 Re ; F 
etc... . + 366,620,552 73 | Stamp, ‘hand, J. F. Robértson..!.00..01011 782/023 EASY HILL-CLIMBING. “220cyslistsayes himself much sorrow 
G d Station indicator, L. H. Simmons.. 782, 783,082 ae me ee a 3 
uarantee an Steam boiler, J. Gemmell 782,844 \ The steepest hill is as easily ascended as descended if the rider takes the 
ee Steam boiler, ‘T. T. Parker. ++ 783,220 4 precaution of having attached to his machine the very latest model of 
Dividend Funds 74,357,818 43 | Steam engine, F. H. Ball.......: 1) 782,814 
8 eteam Eenerator, is P. Altmann Ls THE MORROW BRAKE 2 
eam motor, W. Drompp........ . D which has every possible improvement tending toward safety, simplicit 
Assets 4 sas a 440,97 i 37 I 16 Stencil sheet, M. J. D. Carter 783,101 and efficiency. vnensures aay, comfort to tbe rider under ai Pond con 
*Tnsurance in Stock for the ornamentation thereof, ma- ditions. All parts are cut from solid steel and are interchangeable. 
chine for cutting, G. Knight.......... 783,403 Only one clutch—the Forward Drive. Symmetrical in design, perfect in 
Force I 5 47 GI I 660 rete) Storage elevator, Harrison & Diel...... «+ 783,195 every detail. No imcreased friction when pedaling. Price $5.00. 
‘ is Oeming See TALE Ba Re ote ren oad ECLIPSE MACHINE CO., Elmira, N. Y., U.S. A. 
* » , FL. ve seeeeee ‘ 
Increase of Ins. 102,382,979 OO |Stove’ lid lifter, L. A. Rockelei 783,314 - ———— 


ee . Stove, nursery, I. E. Moore.......... i - 782,867 
Annuities in Stove or range, gas, T. B. Rice, Jr....... 783,130 
Strainer and valve, combined, G. U. Merrill 782,866 


Force - ‘* 6 I / 6 Strainer for wash or other basins, J. Lever 782,860 
2, 86,4 9 4 Street or station indicator, H. L. Towler.. 782,997 


THE 


“BEST” LIGHT 


Inc rease re) f Street sweeper, H. M. Ramsay......... see 783,385 P 
peer nent eg er ene 4 re a ge 
2 c same, Spreckels & Kern.............06 ; Is the z 1 
nnuities . 239,797 ©5 |snit hanger, & F. Cassidy........, fe eae 783,175 STEEL, NOT, Woomy esta Week. Males and burns its own 
*Tnsurance written, but not yet paid for, | Sulfids. electrolytic process of reducing me- and durability are required. Wood- Be agetvlene And checee tek 
excluded. tallic, Baker & Burwell. seveee 782,894 “en rods were the best to be had in Kerosene, No Dirt. ‘No Greaee 
; Trot te Sun dial, S. M. Clarke 783,245 Izaak Walton's time—the Complete No Odor. Over 100 styles. Lighted 
From its Organization in 1843 up to |Superexids in alkaline | solutions, 783668 Angler Of to-day uses 8 Bristol instanly with @ match. “Every 
» ytic production of, . odman ts 5 Stee ’ lamp warranted. 
December 31, 1904, The Mutual. Life | Surgical bandage cloth, B. Jagers........ 783,280| J) SS more durable, more flexible, ‘Agents Wanted Everywhere 
Suspenders, Washneck & Brooks ". 782,934 .and will not warp or split. THE“ BEST”LIGHT CO. 
Insurance Company of New York has | Swimming’ device, Biedermann & Howald 783,012 Our Handsome {llustrated / 89 E; 5th Street, 
7 o Se. Switch. See Telephone switch. , Jatalogue, Free a2 td 
aie to and accumulated for its Policy- |iripie,” po S, ‘Truxal-s.. sss csesseeeeeeeee 783,335 a: “A. Lucky Strike.” , CANTON, OHIO. 
olders over Tack grip, F. Burns....... «2 T8E aoe showing all * BRIS- 
O Th a re) H d d Tallying devices wotlk, J. H. TVifft a - CY y t ceca Rods, will be 2 
ne ousan ne undre Tank, T. W. NOW or aks Fin! 34055 5 cane ase cos ere cne, Fs 3,1 = sent onfrequest. 


‘Tank heating furnace, C. A. Newberry. 


] whi Tap, automatic,.C. Lewi 
and Six Millions of Dollars | fap, automatic, C. Lewin 
R BV saci eba'e re tenaebalsine ane eo: 
($ I > I 06,70 I > 8 3 7) Telegraphic repeating wppara 
Ath 
Ww HI Cc H I S oO Vv E R TWO Melephonie exchauwe, automatic, 


. 783,066 . . Oo. 
y THE HORTON MFG. CO. 
» 783,404 58! Horton St., Bristol, Conn, 


) 783,389 
| 782,892 


GAS ENGINE DETAILS—-A VALUA- 


N. E. 
BELO, va eearee apse ose oes Gis eae ohare dees Wears 783,302 x : ble and fully illustrated article on this subject is.con- 
HUNDRED: 7AND* “SEVENTEEN: 5008 22 Sa ce SENSITIVE LABORATORY BALANCE. | 20.239) Moe eae Tas Pues ap ates: Ror 
3 49 | By N. Monroe Hopkins. This “built-up” laboratory | sale by Munn & Co. and all newsdealers. 
MILLIONS MORE THAN ANY Telephone exchange system sit eee 188,840 balance sll weigh up to one ound and will turn ite : — — 
ps : : we ? i quarter of a postage stamp. e balance can be made Peete : 
ge CH See eas eee od tanh eR ne Haase | Oe, ae ee te Oe ete ee ml 
= » W. Kalsling ...-..+++ : <85 | work as well as a alance. e article is accom- 
ACCOMPLISHED, Telephone receiver, hygiene, L. Steinberger... 783,231 panied by detailed working drawings showing varivus ON TYPEWRITERS 
Its A lated A f Telephone switch, J. M. Beever......... . 783,354 | stages of the work. This article is contained in SCIEN- of all [Makes 
ts Accumulate: ssets O Thermo-electric signal, M. J. Schick... . 783,141 | TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 


Send for samples of writing, prices, and 
catalogue. Machines shipped for inspection. 


cents For sale by MUNN & Co., 361 Broadway, New 


Threshing machine gleaning attachm 2 
. 783,270 | York City, or any bookseller or newsdealer. 


$440,978,371,16 Heazlétt 05.6 fer ch Geto 


Time alarm, electric, F. Hermance......... 782,849 NEW YORK, CHICAGO, 


-are nearly ) Tire casing, J. O. King .........0. 782,912, 782,913 | —_—__ >” >) 195 Barclay St. 124 La Salle St, 
Ps Ry ete Tire, pneumatic, H. A. Pelmer............ 783,219 BOSTON, x KANSAS CITY, 
Th Tt -O M ll ons M r Tire protector, pneumatic, E. Lapisse . 783,289 The Best AUTOMOBILE 28 BromBeld St. eiviye yancatte ric 
1 ne 11u10n ore Tire, vehicle, W. Langmuir 782.914 for ‘ ST. LOUIS, 209 North 9th St. 
Than Those Of Any Tires, pump for inflating pneumatic, , D. wana Dry Battery SPARKING = — sae tataay oS california Bt. 
OWE wccccsccccccrecesssvcceresesssses iy 1s THE ¥ be 
Tires upon wheel rims, lever apparatus for 2 
Other Company. mounting pneumatic, A. Michelin... 783,058 B = 
Tobacco pipes, manufacturing, A. Angell.. > ee 8) par é § 4 7 
= * Toe calk blank  heatin: furnace, J. H. ts 
Sor information as to plans and rates, Vinton see eee Lopate "782,888 4 Cells $1.25 TYPEWRITER 
Tooth crown anchor, S. S. Bloom . 783,358 > ¥ 
apply to Top roll saddle, J. EB. Prest ...... L. 783,072 J. H. BUNNELL & CO. EXC HANGE, 
> 


T ille & Hodges ...... ab Electrical Manufacturers 20 Park Place, NEW YORK 
CHARLES H. RAYMOND & CO., Managers | nov We omcke tee 7 


26 LIBERTY STREET Toy or puzzle, C. S. Bissell Lehane 783,357 
Toy packing and svpporting device, C. W. 


: - ~ - ACK oa Fe For Catalogues address 
STEAM TURBINES. — THEIR OON-|,. Beer vogccisigcsrssctesetens ~ Fene7 JEFFRE ELEVATING CONVEYING--POWER jue icrrney mee, co. 
782,998 ransmission--Screening--Dredging--Coal Cutting — Cozumsus, On, U.S.A. 


struction, Operation and Commercial Application. | ,, 
SCIENTIFIC EME a SUPPLEMENTS 1806. 1307, | Track bed construction, F M. Turner...... 
1308, 1422, 1400, 1447, 1370, 1372. The | Traction wheel, F. A. Gerling ............ 788,034 
articles have all been prepared by experts in steam | Trains, apparatus for making up, W. J. 

engineering. Price 10 cents each, by mail. Munn & Patterson ............... - 783. 783,130 
Co., 361 Broadway, New York City, and all newsdealers. | Trolley, C, J. Sosenheimer .. - 783,228 


Trousers presser, A. T. Kno ny 783,286 CONVERT “YOUR BICYCLE INTO A MOTORCYCLE 


Truck for use in transplanting : 


Drilling--Hauling--Washing Machinery. NEW YORK penven § 


4 BISSOU® ho cs ek Gidleteie a els ae wise Shee: hota e 783,241 
f Will Teach You the Prank, TH. Davis osc. ccc. - 783,180 By attaching the Mesco 12 H. P. Motor Equipment 
Ghicken Tube Oe eine mnaghiaa: 7. enone SEETITED 7837140 which includes 134 H. P. Motor, Carburettor, Tank. Coil. Batteries 
Tubes, machine for closing the bottoms of in case, and all accessories to make a complete machine ready to 
Business collapsible, H. W. Herbst ...........+ 783,271 run when attached. Choice of chain, belt, or friction drive, 
Turbine engine, reversible marine, J. Scott. 782,879 Weight, 50 Ibs. Price, $75. ‘Write us for agency in your locality. 
IF IT IS FOR THE MOTORCYCLE WE SELL IT ° 


WITHOUT CHARCE Turbine, steam, F. W. Flint............. 782,836 


Turbines, packing and means for taking up 
and guarantee you 783,158 


thrust in, J. Stumpf . 


-¢ ~~ The Motor Bicycle Equipment and Supply Co., Buffalo.N. ¥. 


success if you use 


Type setting machines, apparatus for per- & = 
forating registering strips for, C. Rozar. 782,990 


q fy j Typewriting machine, A. A. Vanderpool.. 782,999 
4 Type-writing machines or the like, platen or | 
= voller for, T. F. Nolan................ 782,871 
Umbrella, F. Sorenson ............ - 783,325 
incubators and Brooders Universal coupling, H. C. Warren . 783,160 j | 
Send for Descriptive Catalogue. Valve, C. W. Kenner .............. . 782,966 


Bae Oe eben: eee tes Beer A Rare Chance for Novel Readers 


CH AS A CYPHERS Valve actuating means, 0. B. Wilton...... 783,273 
e e Valve actuating mechanism, steam engine, 


Sitehi Everybody likes to read a goodnovel. Here is achance for them to get the very latest, best and most 
T. Kitchin « 782,856 F ae ‘ 
3944 Hen St. BUF A DN? od Valve gear, explosive engine, C. R. & A. G. popular novels free. They are all bound in cloth, and are the regular editions sold in the bookstores for 
Dacllenbach = iicc.. SAS oS sti neces Baie oo Bae 783,105 ry e . 
ae Valve operating mechanism Aen ws Hodwee 783.0 vt as ee et By the actual reports of the booksellers throughout the country, the six best-selling 
alve, rotary, G. . Ellio if 00. o-day are: 
You BUILD IT YOURSELF) vaive. tank)’. Reiy 783,077 
Can Valve wedge, gate, R. Shirley . ‘IIITD 7g2'903 | 1. The Masquerader. By Mrs. Thurston. This|4. The Seawolf. By Jack London. This is the 
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You save half the costof your | Vehicle dumping apparatus, A. L. Young.. 783,165 eon, author of ‘“ Graustark.”’ It is a fascinating ing novel in which Miss Corelli discusses some 
Incubator. None hatch bet-| Vehicle, horseless, P. Flucks . 783,114 story, full of incident and romantic interest. vital problems of the day. 
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A city lot is large enough, and the Voting machine, F. R. Taisey ....... - 783,156 | ¢ bseripti bscripti d that of a friend (or th ftsso Friend, ith $3.60 (th 
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ing each step of the work, an vice for web, J. P. Jefferis ............ 782,909 4 
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frigeration, Hydraulic _ Elevators, Sewing machine needles, C. H. Capen 44,225 _ ot. Ry. Journal. mv money and send for the books. It is further agreed that should! take a full en- 
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Copyrights, Etc. 
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sent free. Idest agency for securing patents. 
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Scientific American 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
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Branch Office 625F St. Washington, D.C. 
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going list. For terms. and further particulars 
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M ODEL S dies, boxes, metal stampings, patent artic- 
q ) les novelties, manufactured and sold. Print- 
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Removed to 182 Milk Street. 


DYNAMO CASTINGS 


Parts of the Franklin Dynamo 
with output of 5 amperes and 10 volts, furnished for amateurs to put 
together. Wall drive small lathe or lightsix6 candle lamps. Rough 
castings, $3.50; partly machined, $6.00; fully machined, ready to as- 
semble, $8.50. Tull directions. Send for booklet No. 9. 


| PARSELL & WEED, 129-181 W. 81st St., New York 


INVENTORS.-—Our specialty is practically devel- 
oping inventions. Design and build special, plain and 
automatic machinery, presses, dies, models, patterns 
and jigs. Send for Booklet No. 5. 

A. NACKE & SON, 236-428. 9th St., Philadelphia, Pa. 
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DON’T BUY GASOLINE ENGINES 
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END FOR CATALOGUE, T: 


tionary ortraction. Mention this paper. 
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Orient Surrey, Price $450 


For Four Passengers 


One of the four Orient Buckboards—simple, speedy 
and dependable--a light, sure hill-climber. You know a} 
Buckboard in half an hour, and take it right out cn the 
road, it’s so simple. Faster than most touring cars and 
costs only 34 centa miletorun. Mr. A. D. Heath, Pots- : 
dam,N. Y., says: “I drove the Buckboard 3.000 miles j 
last season, one-quarter of the distance being over: 
roads and sand hills that no other automobile has ever : 
gone over before.” i 

Buckboard catalogue free if you address Dept. H. i 


WALTHAM [IIFG. CO., Waltham, Mass. | 


Model N Double Side 
28 HP. Entrance Tonneau 
Winner of the Grand Prize, World’s 
Fair, St. Louis. $3500 f.0.b,factory. 


Send for catalogue J. 


Packard Motor Car Co. 


Member A. L. A. M. DETROIT, MICH. 
New York Branch, 1540 Broadway 


HE 
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vertical, shaft drive. 
Features of Merit than any other car 
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in America. Guaranteed Deliveries. 
Write Dept. M for catalog. i 


ROYAL MOTOR CAR CO. Cleveland, Ohio 


Stationaries, Portables, Hoisters, Pump- 
ers, Sawing and Boat Outfits, Combined , 
with Dynamos. 

Gas, 


Gasoline, Kerosene. 
Send for Catalogue. 
State Power Needs. H 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. | 


What Is Daus’ Tip-Top ?™ 


TO PROVE that Daus’ “Tip-Top” is 
the best and simplest device for making 
100 copies from pen-written and 50 
copies from typewritten original, we will 
. ship complete duplicator, cap size, 
without deposit, on ten (10) 
days’ trial. 
Price &7.50 leas $ 
trade discount of Net 
te Ms 88% per cent, or 
The Felix A, B, DansDuplicator Co., Daus Bldg, 111 John St, New York 
; Ail varieties at iowest prices. Best Kaitroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Safes, 
/ Sewing Machines, Bicycies, Tools. etc. Save 
Money. Lists Free. CHICAGO SCALE CO.. Chicago, I}. 
BURNHAM STEAM | 
for Feeding Boiler, Tank, PU M P 
Beer, Water, Oil, Milk, Whiskey, 
Condensations,Hydraulic Pressure. : 
Deep Well, Mine, etc. Will not Short Stroke or Injure | 
from Load to No Load. Write for Catalog No.1. 
UNION STEAM PUMP CO., Battle Creek, Mich. 


MICROSCOPES 


Our Microscopes, Microtomes, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 


Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
partments Round the World. Catalogs 


free. 
Bausch é Lomb Opt. Co. 


B New York Chicago Boston Frankfurt, G’y 


Power WireRope 
POWER” 

MOST POWERFULL WIRE ROPE MADE 
BRODERICK& BASCOM ROPE CO. 


ST.LOUIS, MO. 


DNED FLAT SURFAtes 
cl URATERRAPID GS oe 1s 
R INDER Aes 


16 to 21 Clinton Street. 


Union 
Made, 


rior wearing qualities. 
cost from $5.00 to %7.00. 
W. L Douglas $3.50 shoes cost more to 


AND WEAR LONGER THAN OTHER 


Colt is considered to be the finest paten 


W. L. Douglas has the largest shoe mail order bu 
further information, write for Illustrated 


ence 


MODEL K 


There are three models described in our catalogue, 
many ‘‘ Haynes” improvements and advantages. 


PRICES 


Model K- 35-40 H. P. 4-Cylinder, 108 in. Wheel Base, 34 in. wheels, 414 in. Tires, $3,000 
Victoria or Folding Extension Top, $200 extra. 


Model M-—16-18 H. P. 2-Cylinder, Double 
81Lin. Wheel Base, 32 in. Wheels, 344 in. 


Model L—16-18 H. P. 2-Cylinder (Two-Passenger, with Folding Front 


Seat), 8L in. Wheel Base, 32 in. Wheels, 


Regular ‘‘ Haynes’? Three Speeds forward and reverse, controlled by one lever, used in all models. 


Member A. 


& 
2 


W. L. DOUGLAS 
$3.50 SHOES 


W. L. Douglas $3.50 shoes are the greatest sellers in the 
world because of their excellent style, easy fitting and supe- 
They are just as good as those t 

The only difference is the price. 
make, 
shape better, wear longer, and are of greater value than any 
other $3.50 shoe on the market to-day. W.L. Douglas guar- 
antees their value by stamping his name and price on_the 
bottom of each shoe. Look forit. Take no substitute. q 
Douglas $3.50 shoes are sold through his own retail stores in 
theprincipal cities, and by shoe dealersevery where. No mat- 
ter where you live, W. L. Douglas shoes are within yourreach. 


BETTER THAN OTHER MAKES AT ANY PRICE. 


“For the last three years Ihave worn W. L. Douglas $3.50 shoe and. f ound it not 
only as good, but better than any shoe that Ihave ever had,reqardless of price.” 
Chas. L. Farrell, Asst. Cashier TheCapital National Bank. f 


BOYS WEAR W. L. DOUGLAS $2.50 AND $2.00 SHOES 
BECAUSE THEY FIT BETTER, HOLD THEIR SHAPE, an a ; 


W. _L. Douglas uses Corona. Coltskin in his $3.50 shoes. 
leather produced. 


FAST COLOR EYELETS WILL NOT WEAR BRASSY. 


No trouble to get a fit by mail. 25c. extra prepays delivery... If you desire 
‘atalogue of Spring Styles. an disprove 


W. L. DOUGLAS, 157 Spark. Street, Brockton, Massachusetts. 


First Impressions 
Are Lasting 


First glance at the ‘ 
pressed with its appearance—it’s the equal of cars at 
higher prices, and it’s just as good as it looks. 
doesn’t always regulate the value, because we couldn’t 
use better material if paid double the price. 

Then in mechanical construction we have the benefit 
of Mr. Haynes’ expert knowledge and extensive experi- 


the many new features adopted are evidence as to his | 


ability to keep ‘ahead of the times” and give youacar 
free from troubles, and one that’! add pieasure to your travels and trips. 


~The Oldest Makers of Gasoline Cars in America 


For 
Men. 


at 


hold their 


Le 


Ind. ane S . ? 


ndvanapolis, 


MAKES. .. 
Corona 


siness in the world. 


and you’re 1m 


Price 


(as he built the first gasoline car in America) and 


which you should write for, and carefully study the 


Size, Entrance Tonneau, 
. Tires, - 


1,500 
1,350 


3gin. Tires, - we SS 


L. A. M, 
CHICAGO 


HH 


1% feet long. 2 horse power 
engine. Speed? miles. Seating 
capacity, 10 persons. Price, com- 
plete, with all extras, $250.00. 

Not a row-boat equipped with 
an engine, but a launch with a 
reputation having the same 
qualities of workmanship. ma- 
terial and finish that are put 
into the most expensive boats. 
Equipped with anengine which 
has stood the test of time. 

Same boat in knocked-down 
form, every part furnished, 
carefully fitted, $65.00. 

Descriptive catalog sent on request. 


FRED MEDART 
3545 DeKalb street, St. Louis, Mo. 


MILLS FORALL MATERIALS. 


OUR BUSINESS 15 TO MAKE, 
MAGHINERY FOR GRINDING - 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARO SUB- 
STANCES. WE. HANDLE ALL 
KINDS OF MATERIALS FROM COT- 
TON-SEED T0 ROOTS AND HERBS, 
BY AN UNEXCELLED PRO- 
cess. IF YOU WANT 
JANY KIND OF A 
AMILL OR GRINDING 
[MACHINE, COME TO. 
US AND. YOU WILL 


GET THE BEST 


AND STILL SAVE 
DEAL WITH US ONCE AND yo, NONEN. 


ESTIMATES FREELY FURNISHED, 


_is capable of _propellin; 


JUST PUBLISHED 


Scientific American 
Reference Book 


516 P: Illustrated. : 
pus Pages. ustrated. 6 € 


12mo. S olored 
rice $1.50, postpaid 


The result of the queries of 
and correspondents is crysial- 


lized in this book, which has 
been in course of preparation 


for months. It is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 


ters Ot interest tc everybody. 
‘fhe book contains 50,000 facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
“Scientific American Refer- 
ence Book” has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Intormation has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday reter- 
ence—more useful than an en- 
cyclopedia, because you will 
find what you want inan in- 
stant in a more condensed 


form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
the SCIENTIFIC AMERICAN to present to the purchasers 
of this book a remarkable aggregation of information 


MUNN @® CoO. 
361 Broadway New York City 


ELECTRIC LAUNCH MOTOR. — THE 
design in this paper is for a motor of unusual simplicity 
of constriction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6inches beam, drawing 18 inches, and 
such craft at a speed of 7% miles 
per hour. MDlustrated with 21 cuts. ee SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1202, Price 10 cents by 
mail, from this office. and from ail newsdealers. 


lard, 


WATCHES 


The man who owns or drives an Auto should not use an expensive watch. the 
New England screw cas: d watches are perfection for Motor work. 


Dust and wet proof. 


| THE NEW ENGLAND WATCH CoO., 


Accuracy guaranteed 
37 @ 39 Maiden Lane, New York 


63 Victoria Street, Liverpool, England 


By Buying of the Makers 


than any dealer can show you. Send for it. 


THE COLUMBUS 


COLUMBUS, OHIO 


SAVE ONE THIRD 


We are actual manufacturers—not a commission house. 
Wecan and do save our customers one third on retail prices 
by selling direct to user and cutting out all dealers’ profits. 
All our goods carry our guarantee. Our free illustrated cata- 
logue shows a greater assortment of carriages and harness 


CARRIAGE AND HARNESS COMPANY, 


three generations of readers ; 


COLD GALVANIZING. 
AMERICAN PROCESS. N39 ROYALTIES, 
SAMPLES anoINFORMATION on APPLICATION. 


NICKEL 


AND 


Electro-Plating 


Apparatus and Material. 
" THE 
Hanson & VanWinkle 
Co., 
Newark. N. J. 
92 William St., N. Y. 
30 & 82S. Canal St. 
Chicago. 


A YEAR 


is not an unusual salary for an 
electrician — many earn much 
more. We can teach any man 
electricity. Have proved it. We 
can qualify you for a good posi- 
tion before you realizeit. By our 
method of correspondence instruc- 
tion beginners in the electrical 
field can commence work at a 
better salary than if they started 
without training. Write and ask 
how. 

Just think! We offer to show 
you free of charge how you can 
positively earn a good salary and 
make a place in the world fer 
yourself. Isn’t it worth asking 
about? Write to-day and know 
tomorrow how to become an elec- 
trician. 

Ask for free Electrical Booklet. 


International Correspondence Schools 
Box 942, Scranton, Pa. 


BACKUS 


Simple, Economical, Durable. 
Suitable for all kinds ef work. 


BACKUS WATER MOTOR, cheapest power known. 


Write for circular and prices. 


BACKUS WATER MOTOR CO., Newark, N.J.,U.S.A 


We have never 
been asked 
to take an 
engine back. 


JAGER 
MARINE 
ENGINES 


are of 4 cycletype; speed control approached by no other 
make; run smoothly and reliably at speeds varying from 
100 to 700 revolutions per minute. 
STANDARD SIZES: 
1Cylinder, 3h. p. 15h. p. 


5h. p. 8 Gylinder, 10h. p. 
2Cylinder, 7h. p. a inder, 14h. pp 20h. p. 


10h. p. 
Orders are now being taken for @pring delivery. Order 
early and avoid delay. 


CHAS. J. JAGER CO., 166-8 High St.,Boston, Mass. 


KEROSENE 


and GAS ENGINE 
burns KEROSEN ¥ cheaper and 
safer than gasoline Automatic, 
simple, reliable. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynamo for electric lighting, charge 
Ing storage batteries, pumping and 
all power purports: 

A. MIETZ, 
128-138 Mott Sr. New York. 

ADOPTED BY 

U. 8. GOVERNMENT. 
Ilighest Award, direct coupled 
7 Generator Set, Paris Exposition 1900. 

é Gold Medal, Pan-American Ex- 

position, 1901. Gold Medal, Charleston, S. C., Exposition, 1909, 
Gold Medal and Special Hiploma has been awarded to the 
Mietz & Weiss Oil Engine as the Louisiana Purchase Exposition at St. 
Louis, 1904. 


EVERY PART OF THIS DRILL 


has its voice in the matter of perfect work. 


Goodell’s Hand Drill 


embraces features never before used upon 
tools of this character. Double gears. Two 
speeds. One chuck. Capacity to 3 inch. 
Get our catalog. 


SOODELL=PRATT COMPANY 
Greenfie'd, Mass. 


-_ THE WATERBURY 
Emery Grinder, 


with adjustable table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding. 


Ge Send for Catalogue. 
BLAKE & JOHNSON 
P. O. BOX 7, 
WatTeRBuRY, CONN 


THE MIETZ & WEISS 
cfm Sizes from 
be 1 to 60 H. P. 


Send for 
Catalogue, 


EEL CoO 
SHEET STEEL 
PA.’ 


